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1.0 BACKGROUND AND OBJECTIVES 

URS Corporation (URS) was retained by Dominion to provide engineering support services, 

groundwater modeling, and a risk assessment for an approximate 200-acre parcel (the Site) 

located in Chesapeake, Virginia. Fly ash will be used as fill material for construction of a 

golf course at the Site. As part of a feasibility study for the proposed use of fly ash, it was 

determined that an evaluation of the potential impact of fly ash on groundwater at the 

proposed Site was necessary. To complete the evaluation, a hydrogeologic study was 

conducted concurrently with an evaluation of the stabilization requirements of tl1e ash, 

groundwater modeling, and risk assessment. This report provides the results of the 

hydrogeologic investigation. 

Specifically, the objectives of the investigation were to evaluate hydrogeologic conditions 

and existing grOlmdwater quality at the Site through: 

• A prelinlinary evaluation of potential receptors; 

• An evaluation of current soil and groundwater chemical conditions; 

• Collection of site specific physical data; and, 

• A prelinlinary analysis of groundwater flow conditions/aquifer characteristics. 
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2.0 SITE LOCATION AND DESCRIPTION 

The Site is an approximate 200-acre parcel located at the southwest corner of the 

intersection of Centerville Turnpike and Whittamore Road in Chesapeake, Virginia 

(Figure I). The Site is located within the city limits of Chesapeake, Virginia in an area 

transitioning from rural agricultural and residential to suburban residential. Current land use 

within 2,000 feet of the facility is residential and agricultural. Reportedly, the Site has 

historically been used for agricultural purposes. 

The Site is bounded on the north by Whittarnore Road and agricultural fields, on the 

south by residential properties, on the west by Centerville Turnpike and residential 

properties, and on the east by nndeveloped, wooded property and residential properties. 

Water supply wells are not present on the Site; however, the surrounding properties 

utilize private water supply wells for domestic potable use. Additional information 

regarding these water supply wells is presented in Section 4.0. Based on knowledge of the 

area and inquiries with the City of Chesapeake Public Utilities office, public water supply is 

not currently available to the Site. Public water is available to a subdivision located west of 

the Site, and a water main is located between 300 to 1,000 feet south of the Site along 

Centerville Turnpike. 

The Site is represented on the Fentress, Virginia 7.5-minute USGS topographic quadrangle 

at an approximate elevation of 10 to IS feet (ft) above mean sea level (MSL). The Site 

slopes in an easterly direction and east-west trending drainage swales are located across the 

Site. Based on a review of the USGS topographic map, the swales appear to drain to a 

tributary to the Pocaty River, which is located approximately 3.25 miles east of the Site. 

The Pocaty River flows eastward into North Landing River, which flows south and 

discharges into Currituck Sound in North Carolina approximately IS miles southeast of the 

Site. 
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3.0 GEOLOGY AND HYDROGEOLOGY 

The Site is located within the Coastal Plain Physiographic Province of Virginia, in an 

area of "unconsolidated sediments consisting primarily of sand, clay, si lt, and gravel with 

variable amounts of shell material" (Hamilton and Larson, 1988). Sediments range in 

age from early Cretaceous to Quaternary. Within the Site vicinity, an unconfined and six 

confined aquifers and six confining units are documented (Meng and Harsh, 1988, 

McFarland, 1999) as shown in the generalized hydrogeologic section in Figure 2. The 

total thickness of the sediment (aquifers and confining units) is estimated to exceed 3,000 

feet in the Chesapeake area. The lithologic units are discussed from the deepest to the 

shallowest unit in this section. 

Bedrock generally consists of gently eastward-dipping erosional surfaced crystalline 

rocks. This surface slopes eastward from the surface along the north-south trending "Fall 

Line", 80 miles west of the Site. The Fall Line passes through Richmond, Virginia. The 

crystalline rock surface has a slope of 50 to 100 feet per mile immediately east of the Fall 

Line. The slope of the rock surface ultimately decreases to approximately 40 feet per 

mile. The Fall Line marks the maximum westernmost extent of the unconsolidated units 

overlying the bedrock and is the primary recharge area for all but the Yorktown-Eastover 

and Columbia aquifers. 

The Potomac Formation consists of three aquifers and confining units and directly 

overlies the bedrock. These aquifers are termed the Lower, and Middle Potomac, and the 

Brightseat-Upper Potomac aquifers. As with the other regional aquifers, the Potomac is 

thinnest along its western limit near the Fall Line and thickens seaward. They reach a 

total thickness of approximately 1,500 feet in the study area. The aquifers generally 

consist of interbedded sequences of medium to very coarse-grained sand, clayey sand, 

and clay with interbedded gravel. The confining units, like the aquifers, thicken seaward. 

These three aquifers are the most productive in the region with typical yields of 100 to 
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800 gallons per minute (gpm) in the Lower, 20 to 160 gpm in the Middle, and 20 to 400 

gpm in the Brightseat-Upper Potomac aquifers. 

The Aquia aquifer overlies the Brightseat-Upper Potomac along a 40 to 60-mile band 

between the Fall Line and the Site and is absent east of the Site. The Aquia aquifer is 65 

feet thick west of the Site but gradationally changes from sandy sediments to clay. The 

Aquia aquifer is an important groundwater resource in the region west of the Site (15 to 

210 gpm typical yields). The Aquia aquifer is confined by the Nanjemoy-Marlboro 

confining unit. 

The Chickahominy and Piney Point Formations comprise the Chickahominy-Piney Point 

aquifer that overlies the Nanjemoy-Marlboro confining unit. It is approximately 180 feet 

thick in the vicinity of the Site and consists of shelly, glauconitic sand; interbedded with 

silt, clay, and thin indurated shell beds. This aquifer is an important groundwater 

resource in this region and is used for domestic, small industrial and municipal water 

supplies. It typically yields 10 to I 10 gpm. It is overlain by the Calvert Confining unit. 

The Yorktown and Eastover Formations of the Chesapeake Group comprise the 

Yorktown-Eastover aquifer. The deepest aquifer used by residential wells near the Site 

and is approximately 350 feet thick. The aquifer is unconfmed along a band parallel to 

the Fall Line to the west but confined in the vicinity of the Site. The aquifer consists of 

interfingered shelly, very fine- to coarse-grained sand, interbedded with silt, clay, shell 

beds, and gravel. This aquifer is used as a source of groundwater for domestic, 

commercial and light industrial uses and is considered an important recharge source for 

lower aquifers. The aquifer is confined by a bedded clay and silty clay unit formed by 

the fining-upwards of depositional sequences that formed the underlying sandy sediments 

of the Yorktown-Eastover aquifer. This confining unit is highly dissected and may be 

absent less than 5 miles east and west of the Site resulting in a connection between the 

Yorktown-Eastover aquifer and the unconfined Columbia aquifer. 
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The uppermost aquifer is the Columbia aquifer. This aquifer is part of the Columbia 

Group and is the Lynnhaven Member of the Tabb Formation. The Tabb Formation 

consists of a fining-upward sequence of sediments composed of fine to coarse, gray sand 

with pebbles and cobbles grading upward into clayey and silty, fine sand and sandy silt. 

Locally, the aquifer is 20 to 50-feet thick and is unconfined throughout its extent. The 

Columbia aquifer is an important groundwater resource for rural and domestic users as 

well as a major source of recharge to the underlying aquifer system. 
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4.0 WELL RECORDS REVIEW 

Water supply wells are not present on the Site; however, surrounding properties utilize 

private water supply wells for domestic potable use. A site visit was conducted to obtain 

addresses of nearby residences and visually observe the presence/absence of private water 

supply wells. No private water supply wells were noted during reconnaissance in the near 

vicinity of the Site. A request, which included specific residential addresses and tax parcel 

identification information, was submitted to the City of Chesapeake Health Department to 

obtain information regarding construction oflocal water supply wells. 

The Health Department provided information for t!tree wells located along Whittamore 

Road (northeast of the Site) and 14 wells along Murray Road (south of the Site). Copies 

of the information provided by the Health Department are included as Appendix A. Well 

information is summarized in Table 1. The average well yield is 18 gallons per minute 

(gpm) and the average well depth is 66 ft below ground surface (bgs). Well depths, water 

bearing zones, and stratigraphy were reviewed to evaluate which wells have been 

completed in the unconfined water table aquifer (Columbia aquifer) and which wells have 

been completed in the uppermost confined aquifer (Yorktown aquifer). Ten wells are 

completed to a depth of less than 53 ft bgs and appear to intersect water-bearing zones 

between 20 and 53 ft bgs. These ten wells are believed to utilize water from the 

Columbia aquifer. Five wells are completed to depths between 80 and 90 ft bgs within a 

water-bearing zone noted between 70 and 90 ft bgs. In most borings, a clay rich zone was 

observed above the 70 to 90 ft bgs water-bearing zone. The clay layer is similar to 

descriptions of the Yorktown confining layer and the deeper water-bearing zone appears 

to be part of the Yorktown-Eastover aquifer. The remaining two wells were advanced to 

depths of 122 and 130 ft bgs and are screened across a water bearing zone from 

approximately 70 to 130 ft bgs, again presumed to be part ofthe Yorktown aquifer. 
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5.0 SUBSURFACE INVESTIGATION 

To assess Site soil and groundwater conditions, seven soil borings were advanced at the Site. 

Five soil borings were completed as groundwater monitoring wells. Soil and groundwater 

samples were collected from each location for analysis of geotechnical and chemical 

parameters. Field testing of aquifer characteristics by slug testing was also conducted. 

To evaluate current subsurface conditions in the vicinity of proposed ash placement areas, 

and minimize potential disturbance during future construction; boring and monitoring well 

locations were positioned in areas outside of proposed ash fill area(s). Boring and 

monitoring well locations, as well as proposed ash fill areas, are identified on Figure 3. 

5.1 SOIL BORlNGSIMONITORlNG WELL CONSTRUCTION 

Drilling activities were conducted on July 24 and 25, 200 J. Two borings, B-1 and B-2, 

were advanced using an all-terrain vehicle (A TV) mounted, mud rotary drill rig. Mud rotary 

drilling was necessary to support and stabilize the borehole walls to prevent caving caused 

by heaving sands. The remaining borings (B-IA, B-IB, B-3, B-4, B-5) were advanced 

using an ATV-mounted, hollow-stem auger drill rig. Borings B-IA, B-2, B-3, B-4, and B-5 

were completed as two-inch diameter groundwater monitoring wells. Monitoring wells 

were positioned to: 1) evaluate Site chemistry (soil and grOlmdwater) and soil physical 

properties at the Site, 2) determine the direction of groundwater flow, and 3) potentially 

provide long-term monitoring capabilities. At each location, borings were sampled 

continuously from the ground surface to a depth of lOft bgs and every five feet thereafter to 

a total depth of25 ft bgs using split-spoon sampling equipment. 

Split spoon samples were visually classified by a URS geologist. Samples for geotechnical 

testing were collected from Shelby tubes or as bulk samples and samples for chemical 

analysis were collected from split spoons. Copies of the boring logs are included as 

Appendix B. 
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Borings B-1, B-1 A, and B-1B were co-located. Boring B-1, located in the central portion of 

the study Site was advanced to a depth of 50 ft bgs to evaluate subsurface stratigraphy and 

to evaluate if a confining layer was present within 50 feet of ground surface. As previously 

mentioned, boring B-IA was completed as two-inch diameter groundwater monitoring well. 

Boring B I-B was advanced to 2.5 ft bgs for collection of shallow samples for geotechnical 

testing. 

Monitoring well construction consisted of installing 10 feet of two-inch diameter, 

O.OIO-inch slotted PVC screen at depths of 15 to 25 ft bgs. Each well was completed with 

approximately 17 feet of two-inch diameter PVC casing and a locking steel casing. The 

screened interval was selected in order to monitor groundwater conditions at depths similar 

to that intersected by nearby shallow water supply wells. The filter pack for each 

monitoring well consisted of a mix of artificial sand and natural sand pack as a result of 

"running sands" entering the annular space. The filter pack for each monitoring well was 

extended approximately two feet above the well screen. A two-foot bentonite seal was 

installed above the sand pack, and the remaining annular space was filled to the ground 

surface with a bentonite/cement grout mixture. Well completion diagrams are included in 

Appendix B. Well construction data are summarized on Table 2. 

Drill cuttings were spread around each area of drilling. Mud rotary boreholes were 

abandoned after completion by backfilling to ground sUlface with a bentonite/cement grout 

mixture. Following installation, each well was developed by surging and pumping using a 

submersible pump until the development water was clear and no longer visually turbid. 

Development water was discharged to the grOtUld surface in the vicinity of each well. 
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5.2 SOIL SAMPLING 

Geotechnical Soil Sampling 

Shelby tube samples were collected from borings B-1, B-1B, B-2, and B-3 . Borings B-2 

and B-3 were located in the presumed downgradient portion of the Site. One Shelby tube 

sample was collected at 0.5 to 2.5 ft bgs from boring B-IB, located approximately 10 feet 

west of boring B-1. One Shelby tube was collected at 20 to 22 ft bgs from boring B-1 

and at 18 to 20 ft bgs from borings B-2 and B-3. A bulk sample of drill cuttings was also 

obtained from the borings at a similar depth as the Shelby tube samples. Four Shelby 

tube samples and bulk samples were submitted for laboratory analysis of permeability, 

specific gravity, grain size analysis, Atterberg limits, moisture content, unit weight, total 

organic carbon, and classification by the Unified Soil Classification System (USCS). 

Results are discussed in Section 6.0. 

Chemical Soil Sampling 

Soil samples were collected for chemical analyses using a split spoon samples at a depth 

of 20 to 22 ft bgs in boring B-1, 23 to 25 ft bgs in boring B-2, and 20 to 22 ft bgs in 

boring B-3. Each soil sample was placed in a clean stainless steel bowl and thoroughly 

homogenized before placement in a soil jar. One duplicate sample was collected for 

laboratory analysis from boring B-1. Four soil samples were submitted for laboratory 

analysis of selected metals (silver, arsenic, cadmium, chromium, lead, selenium, thallium, 

vanadium, aluminum, barium, beryllium, boron, calcium, copper, iron, potassium, 

magnesium, manganese, sodium, nickel, and zinc), and major cations and anions (total 

phosphorus, chloride, sulfate, fluoride, nitrate, and bromide). Results are discussed in 

Section 6.0. 

URS 9 CHESAPEAKE ENERGY CENTER 
HYDROLOGIC INVESTIGATION 

URS Job No. 49498-00 I -155 
September 21 , 200 1 

20012
 



5.3 WELL SURVEY AND WATER LEVELS 

Following installation of the wells, their locations and elevations were surveyed to the 

nearest 0.1 foot by Hassell & Folkes, P.C. The surveyors tied the elevation data to the 

existing Site survey used for development of Site plans for the proposed golf course. 

On August I, 200 I , water levels were measured in each of the five wells prior to 

groundwater sampling. Water levels were measured from the top of the PVC casing, to 

the nearest 0.01 foot, in each monitoring well using an electronic water-level indicator. 

Water level and elevation data are summarized in Table 2. 

5.4 GROUNDWATER SAMPLING 

Groundwater samples were collected on August I, 200 I. Samples were collected from 

MW-I , MW-2, and MW-3. These three wells are located in the center and downgradient 

portions of the Site and at the same locations that were sampled for soil analysis (B-1, B-

2, and B-3). The monitoring wells were purged and sampled using disposable, Teflon® 

bailers. Three well volumes (including the well casing and filterpack) were purged from 

each well. Stabilization within 0.1 standard units (SU) for pH and 3% for specific 

conductance was achieved prior to sampling. 

Because field measurements of tubidity exceeded the field criteria of 5 nephelolometric 

turbidity units (NTU), samples for metals analysis were filtered in the field through a 

0.45 micron filter and then properly preserved. Samples were placed in an ice-filled 

cooler for shipment to the laboratory. Samples were submitted for analysis of selected 

metals (silver, arsenic, cadmium, chromium, lead, selenium, thallium, vanadium, 

aluminum, barium, beryllium, boron, calcium, copper, iron, potassium, magnesium, 

manganese, sodium, nickel, and zinc), major cations and anions (total phosphorus, 

chloride, sulfate, fluoride, nitrate, and bromide). Results are presented and discussed in 

Section 6.0. 
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5.5 AQUIFER CHARACTERIZATION 

Aquifer testing consisted of both falling head and rising head slug tests in monitoring 

wells MW-2 and MW-4. The slug tests were conducted to determine an estimate of the 

hydraulic conductivity of the aquifer near the well . 

To conduct the test, the static water level of each well was measured using an electronic 

water-level indicator. A pressure transducer and data logger (Troll) was then placed in the 

well and the static water level was allowed to recover. The Troll was connected to a 

laptop computer to record the start and end of each test. A slug, consisting of a sand

filled PVC pipe connected to a length of rope, was first dropped into the wells resulting 

in a rapid displacement of water. Falling water levels were then recorded as the welt 

returned to static conditions. 

The slug was then removed from the well resulting in rapid displacement of water 

downward. Rising water levels were then recorded as the welt returned to static 

conditions. Data collected from the falling head and rising head tests for each well are 

presented in Appendix C and results are discussed in Section 6.0. 
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6.0 RESULTS OF FIELD INVESTIGATION 

Field investigations were performed to ascertain information on Site geology, 

hydrogeology, soil and groundwater chemistry, soil physical properties, and aquifer 

characteristics. 

6.1 SITE GEOLOGY AND HYDROGEOLOGY 

The results of the field investigation and geotechnical testing of the soil indicate the 

presence of the Columbia Group and the Yorktown Formation (top of the Yorktown 

confining unit). Soil geotechnical results are summarized in Table 3 and presented in 

AppendixD. 

Columbia Group - Shallow soils at the Site consist of dark olive brown to black-gray fine 

sandy silts and clays ranging in depths from 0 to 5.5 ft bgs. Geotechnical laboratory 

results indicate that the soil sample collected from boring B-1 from 0.5 to 2.5 ft bgs was 

classified as lean clay (CL). The porosity for this soil sample was reported at 38.2 

percent and total organic carbon was reported at 0.3 percent. Vertical permeability testing 

conducted on an undisturbed soil sample was reported as 8.2 x 10-7 centimeters per 

second (cmlsec). 

From approximately 5.5 to 25 ft bgs in four borings and to 43 ft bgs in one boring, soils 

consisted of gray to dark gray and greenish gray medium to fine sand. Geotechnical 

laboratory results indicate that soil samples from three borings (B-1, B-2, and B-3) at 

depths ranging from 18 to 25 feet bgs were classified as poorly graded sands and silty 

sands (SP to SM). Silt and clay lenses were observed approximately 24 to 25 ft bgs in 

the upgradient borings (B-4 and B-5). Porosity values for the three samples ranged from 

40.7 to 41.7 percent and total organic carbon results ranged from 0.2 to 0.3 percent. 

Vertical permeability testing was conducted on remolded bulk samples (remolded to the 

undisturbed density and moisture content) and results ranged from 2.4 x 10-3 to 3.0 X 10-3 

cmlsec. 
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Yorktown Formation Ctop of the Yorktown confining unit) - From approximately 43 ft to 

50 ft bgs in boring B-1, soils were described as dark greenish gray, fine sandy silts with 

some clay. Based upon visual classification the soils are described as silts (ML), very 

fine sands (SP), and clays (CL). 

A subsurface investigation was also completed by McCallum Testing Laboratories, Inc., 

(McCallum) and was provided to URS by Combustion Products Management (CPM). It 

is our understanding that CPM will be responsible for placement of fly ash at the Site. 

McCallum collected samples from 12 borings advanced to 25.5 ft bgs throughout the 

subject property. A copy of the McCallum Report is included as Appendix E. 

McCallum collected continuous samples by split spoon to 10ft bgs, and every five feet 

thereafter. Samples were visually examined and classified by laboratory persOlU1el. 

Their report presents boring logs and generalized cross-sections traversing the Site in a 

generally east-west direction. The cross-sections indicate fine silty sands and clays 

ranging from ground surface to a depth between 4 and 6 ft bgs, followed by fine to 

medium sands to boring termination. There appear to be lenses of silty and clayey sands 

at varying depths throughout the Site, with peat and clay observed at 22 to 25.5 ft bgs in 

two borings. The findings from their report are generally consistent with stratigraphic 

conditions observed during this field investigation. 

Site Hydrogeology 

During drilling, groundwater and wet soil conditions were observed directly below the 

shallow clayey layer, at an approximate depth of 5 to 6 ft bgs. Water levels were 

measured in the five monitoring wells on August 1, 2001. Water level data and survey 

information are summarized in Table 2. Based on groundwater elevations measured on 

August 1,2001, the hydraulic gradient between upgradient well MW-5 and downgradient 

well MW-3 is 0.0016 (unitless). The groundwater elevations were utilized to generate a 

groundwater contour map (Figure 4). The results indicate that groundwater flows in an 

east to southeasterly direction. 
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6.2 SOIL ANALYTICAL RESULTS 

Four soil samples were submitted to the North Canton, Ohio location of Severn Trent 

Laboratories. Samples were analyzed using USEPA SW -846 Methods or Methods of 

Chemical Analysis of Water and Waste (MCA WW). Soil chemical results are 

summarized in Table 4 and Laboratory Analytical Data Packages are presented in 

Appendix F. The fo llowing analytes were detected in soil samples submitted for this 

study; arsenic, chromium, lead, selenium, vanadium, aluminum, barium, beryllium, 

calcium, iron, manganese, zinc, chloride, sulfate, and phosphorous. These data will be 

used as representative of Site conditions for the groundwater modeling and risk 

assessment portions ofthe study. 

6.3 GROUNDWATER RESULTS 

Four groundwater samples were submitted to the North Canton, Ohio location of Severn 

Trent Laboratories. Samples were analyzed using USEPA SW -846 Methods or 

MCAWW. 

Groundwater chemical results are summarized in Table 5 and Laboratory Analytical Data 

Packages are presented in Appendix F. The following analytes were detected in 

groundwater samples submitted for this study; calcium, iron, potassium, magnesium, 

manganese, and sodium. 

In addition, reportable concentrations of bicarbonate alkalinity, alkalinity, chloride, 

sulfate, total dissolved solids and total organic carbon were detected. These data will be 

used as representative of Site conditions for the groundwater modeling and risk 

assessment portions of the study. 
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6.4 QUALITY ASSURANCE/QUALITY CONTROL SUMMARY 

Soil Results 

A field duplicate soil sample (8-1 A Dup) was collected to provide a measure of accuracy 

and precision for laboratory analysis. The results of the duplicate indicate that the 

relative percent differences (RPD) in the results for sample B-IA and its associated 

duplicate sample, 8-IA Dup were within control limits (20 percent) except for analysis of 

chloride. The RPD value observed outside of the control limits is likely a result of 

sample heterogeneity based on the results of the laboratory QAlQC, which indicated 

instrument and analytical perfonnance within specified criteria. 

necessary based on these results. 

No action was 

A review of the laboratory QAlQC indicates the following: 

• The temperature of the cooler upon sample receipt was II. 7DC; however, it was 

noted that the temperature blank was not located proximal to the ice in the cooler. 

• Targeted constituents were not detected in the laboratory method blank samples. 

• Laboratory control sample recoveries and relative percent differences (RPDs) 

were within the limits specified by the laboratory. 

• Matrix spike and matrix spike duplicate recoveries were within the limits 

specified by the laboratory, except for aluminum, iron and phosphorous. The 

QAlQC anomalies for aluminum and phosphorous are likely the result of matrix 

heterogeneity. Iron QAlQC anomalies are attributed to high natural iron levels in 

the soil. 

Groundwater Results 

A field duplicate groundwater sample (MW -NE 2 Oup) was collected to provide a 

measure of accuracy and precision for laboratory analysis. Results of the field QNQC 
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indicate the RPD in the results for sample MW -2 and its associated duplicate sample, 

MW -2 Dup were within control limits (20 percent). 

A review of the laboratory QAlQC indicates the following: 

• Targeted constituents were not detected in the laboratory method blank. 

• Laboratory control sample recoveries were within the limits specified by the 

laboratory . 

• Matrix spike and matrix spike duplicate recoveries were within the limits 

specified by the laboratory; except for sulfate in the duplicate sample. The 

QAlQC anomaly for sulfate is likely the result of matrix interferences attributed to 

elevated sulfate levels in the groundwater samples. 

6.S AQUIFER TEST ANALYSIS 

Data from slug testing was reduced and imported into AQTESQL V (version 2.5) to 

calculate aquifer characteristics. 

The Bouwer-Rice solution method for a slug test was used to determine hydraulic 

conductivity (K) values for both the rising head and falling head tests. Hydraulic 

conductivity values for rising head slug test analysis for MW-2 and MW-4 are 1.1 x 10.3 

and 2.6 x 10.3 crn/sec, respectively. Hydraulic conductivity values for falling head slug 

test analysis for MW-2 and MW-4 are 8.5 x 10.4 and 2.6 x 10.3 cmlsec, respectively. 

Slug test data are presented in Appendix C. Note that URS used late-time data in our 

analysis to minimize potential impacts of the sandpack and well construction. 

To estimate groundwater flow velocity using the slug test results, Darcy's equation was 

used: 

URS 

v = Ki 
Ne 
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Where: 

v = Velocity 
K = Hydraulic Conductivity (cm/sec) 
i = Hydraulic Gradient (unitless; based on site specific data, this report) 
Ne = Effective Porosity (40%; based on site specific data, this report) 

Substituting Site maximum conductivity values yields: 

v - (2.6x 1O.3)ro.0016) 
(0.30) 

v = 1. 4 x 10.5 em/sec or 14.49 ft/yr 

Substituting minimum conductivity values yields: 

V = (8.5 x 10.4)(0.0016) 
(0.30) 

v = 4.5 x 10.6 em/sec or 4.66 ft/yr 

Therefore, groundwater flow velocity beneath the Site is in the range of 4.7 to 14.5 feet 

per year. This velocity is representative of the flow of groundwater and does not reflect 

the rate of chemical migration which is dependent on factors that will be addressed in the 

groundwater modeling and risk assessment report. 

URS 17 CHESAPEAKE ENERGY CENTER 
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7.0 CONCLUSIONS 

• Geologic conditions beneath the Site consist of the Tabb Fonnation (or Columbia 

Group), a fining-upward sequence of sediments composed of fine to coarse, gray 

sand with pebbles and cobbles grading upward into clayey and silty, fine sand and 

sandy silt. The Columbia Group is underlain at approximately 50 ft bgs by the 

Yorktown Formation, which consists of an upper clay-rich unit and a lower sandy 

unit. 

• Hydrogeologic conditions beneath the Site consist of an upper, unconfined water

table aquifer in the Tabb Formation bounded below by the upper Yorktown 

confining unit. The upper Yorktown confining unit is underlain by a confined 

aquifer within the Yorktown Formation. 

• A total of 17 private, domestic water supply wells were identified in the 

immediate Site area. Wells derive their water from both the upper water table and 

lower confined aquifers. 

• Groundwater is present at approximately 2 to 5 ft bgs and flows in an east

southeasterly direction. 

• Soil geotechnical analyses indicate that the upper portion of the Columbia Group 

is clay with a vertical hydraulic conductivity of 8.2 x 10-7 cm/sec and a porosity 

of 38.2%. The lower portion of the Columbia Group is a sand with vertical 

hydraulic conductivity values ranging from 2.4 x 10-3 to 3.0 x 10-3 crn/sec, and a 

porosity of 40. 7 to 41.1 percent. 

• Aquifer sIng testing and analysis indicates that horizontal hydraulic conductivity 

values range from 2.6 x 10-3 to 8.5 X 10-4 crn/sec. Groundwater flow velocity 

ranges from 4.7 to 14.5 ftlyr. 
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• Soil and groundwater chemical results are within acceptable QAlQC limits and 

will be used in the groundwater modeling and risk assessment portions of the 

study. 
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Total Well 
P roperty Owner Property Address OllIe Drilled Depth 

(ft bgs) 

Willie L Phillips J 405 Whittamore Road A.g·95 55 

Willie L. Phillips 1405 Whittamore Road AUIl-9S 41 

Willie 1... Phillips 1405 Whittamore Road Au~-95 " 

Michad D_ Clifton 1104 Murray Road Mar-96 122 

John C. Munday, Jr. 1204 Mumy Road S",·86 80 

Paul J. Romeo 1208 Murray Road Jan-96 50 

JosephJ .. Diaz, Jr. I ~J 5 Mumv Road AUI!.-90 43 

Wellinrormalion 

T ABLE 1 
LOCA L WAT£R SUPPLY WELL SUMMA RY 

CHESAPEAKE ENERGY CENT ER 
PROPOSED GOLF COURSE 
CHESAPEAKE. VIRGINIA 

Yield 
Water Screened St.atic: Water 

(gpm) 
Zo ... Zo • • Level 
(ft bgs) (ft bgs) (ft bg'l 

10 30·55 30·55 12 

10 20-41 20-41 12 

10 30-55 40-55 12 

85-90 
18 112-122 107-122 8 

7",,5 

12 65-80 67-80 8 

25 40-50 40-50 7 

20-25 

25 35-43 38-43 5 

Stablllzed 
Water Level Driller 

(ft bg'l 

Willets Well Drilling ., Service 

Willets Well Drilling ., Service 

Willets Wdl Drilling ., Service 

Gildersleeve Pump & 
10 Well 

10 Johnson Well Drilling 

12 Saunders 

16 Saunders 

Rock Type 

0-2 top soi l 
2-10 clay 
10-30 sugar sand 
30- 55 cOllJSe sand 
0-2 lOp soil 
2-8 clay 
8-20 sugar sand 
20-41 coarse sand 
0-2 lop soil 
2-10 clay 
10-30 sugar sand 
30- 5S coarse sand 
0- 11 gray clay 
11-42 gray sand 
42-65 gray sand/clay/shell 
65-8S W'llY clay/shell 
85-90 gray sand 
90-113 gray clay 
113-122 fine shell 
0-7 clay 
7-45 gray sand 
45-65 clay 

65·80 ""y ... d 
0-10 clay 
I 0-20 sand clay 
20-30 clay 
30-40 clay, bedrock 
40-50 bedrock 

>-IV cayst Lsand 
10-20 sand 
20-25 bedrock 
25-35 clay si lL 
35-43 bedrock 

CHESAPEAKE ENERGY CENTER 
URSJobNo <49~98·001·15~ 
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TABLE I (conllnued) 

- --

Total Well 
Yield 

Water Screened 
Property Owner Property Address Date Drilled Depth 

(gpm) 
Zones Zoo. 

(ft bgs) (ft bgs) (ftbgs) 

esse C. Whitlev, Jr. 1305 Munav Road Nov-86 42 25 20-42 32-42 

Gerald T. Kamer 1313 Murrav Road Dec-94 80 20 70-80 50-80 

" " Dec·94 80 20 70-80 60-80 

Michael D. Hall 1317 Murrav Road Feb-94 48 25 43-48 40-48 

Donald L. FrothIer 1325 Murray Road Ju\·98 32 15 25-32 25-32 

15·25 
40-50 

Terry E. Jackson 1316 Munay Road Jun·86 130 20 70-130 70·130 

Wellinfonnalion 

Static Water Stabilized 
Level Water Level Driller 

(ft bgs) (rt bgs) 

Pinkston Pump & 
8 10 Well 

15 15 Virginia Well Service 

15 16 Virginia Well Service 

9 no Pinkston Well ? 

Chesapeake Well & 
12 16 Pump Service 

8 15 l.E. Stillman 

Rock Type 

0-12 lOp soil, clay & sand 
12·20 fine sand 
20-42 coane sand & gravel 
lop soil 
heavy sand 
gray sand 
clay 
clay shell 
70-80 sand shell 

'-IV c ay 
10·20 sand 
20·70 clay 
70·80 shell 

0·11 lOp soil and clay 
11·26 sand 
26-36 mud 
3~8 sand 
0-8 clay 
8-15 sand 
\5·21 clay 
21·32 sand 
J';) lOP SOl, C ay 
5-15 clay 
15·25 fine gray sand 
25-40 black clay 
40·50 coarse gray sand 
50-70 fine sand and clay 
70-\ 30 shell + fine salt and 

, 

pepper sand j 

CHESAPEAKE ENERGV CENTER 
URSJobNo 49498·001·1S5 
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P roperty Owner Property Address 

Will iam N. Deck 1320 Murray_Road 

Hank R. Chitwood 1324 Mumy Road 

Brian R. Lomax 1328 Murray _Road 

1379 Murray Drive 

ft bgs - feel below ground surface 
gpm · gallons per minute 

Well lnfonnation 

Date Drilled 

Jun·87 

Jul·87 

1993 

811911994 

Statistic: s 

Tota l Well 

Depth 
(fl bgs) 

80 

90 

45 

53 

Maximum 
Minimum 
Average 
Median 
Mod. 

TABLE 1 (conllnued) 

Yield 
Water Screened 

(gpm) 
Zones Zoo. 
(n bgs) ( fl bgs) 

26-32 
18 65-80 65-80 

40-45 

10 85-90 85·90 

20 40-< 5 35-45 

20 ___ 45-~ 42·53 

Total Depth 
ftb Yield m 
130 25 
J2 10 

66 18 
55 20 
80 29_ 

Static Water Stabilized 
Level Water Leve l Driller 

(ft bgs) (0 bgs) 

T. E. Gildersleeve 
9 25 f.UJlIP & Well 

Joe Saunders Well 

8 16 Drillinll. 

Joe Saunders Well 
4 23 Drillinl! 

Joe Saunders Well 

9 23 Drilling 

, 

Rock Type 
I 

0·6 brown clay 
6- 14 fine sand and gray clay 

14· 18 gray clay 
18·24 fine gray sand 
24·32 coarse gray sand 
32-38 coarse gray sand, clay 
breaks 

38-55 gray clay 

55·65 fine gray silt and clay 
65·80 fin e gray sand and shell 
I-I v clay 51 I sana 

10·20 clay 
20-30 clay silt sand 
30-40 si lty sand 

40-45 bedrock 
45-55 clay silt 

55·65 silt clay 
65-75 clay 

75·85 silt clay 
85 -90 bedrock 
0-10 clay silt sand 

10-20 silt sand 
20-25 clay s ilt sand 

25·35 bedrock silt sand 
35-45 bedrock 

' IV c aysi l sanu 
10-20 s ilt sand 
20-30 bedrock 

30-40 clay 
40-50 bedrock 
50-53 bedrock 

CHESAPEAKE ENERGY CENTER 
URS Job No. 4949S-001 -1S5 
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Well Construction Data 

Ground 

TABLE 2 
SUMMARY OF WELL CONSTRUCTION DATA 

CHESAPEAKE, VIRGINIA 
PROPOSED GOLF COURSE 
CHESAPEAKE, VIRGINIA 

- - - - - ---.-

Top of Depth to Depth to 
Monitoring Surface Casing Depth to Top of Bottom of Depth to 
Well ID Elevation Elevation Bentonite Sand Wen Groundwater 

(ftMSL) (ft MSL) (ft bgs) (ft bgs) (ft bgs) (ft BTOC) 

MW-I 9.90 13. 16 II 13 25 6.18 
MW-2 9.86 13.11 11 13 25 6.80 
MW-3 9.7 1 12.75 11 13 25 7.67 
MW-4 11.13 14.09 II 13 25 5.70 
MW-5 ~~ - 13.23 ~- 13 25 4.63 '---'-- --------

Notes: 
Monitoring well locations and elevations provided by Hassell & Folkes, P.C. 
ft MSL feet above mean sea level 
ft bgs feet below ground surface 
ft BTOC feet below top of PVC casing 
ID identification 

Groundwater 
Elevation 
(ft MSL) 

6.98 
6.3 1 
5.08 
8.39 
8.60 

CHESAPEAKE EN ERGY CENTER 
URS Job No. 494 98.QOl-155 

September 7,200 [ 
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Moisture 
Borlo!! No. Denth crt) Content (%1 

B-1B 0.5-2.5 23 .6 

8-1 20-22 22.2 

B-2 18-20 22.1 

B-3 18-20 19.7 

h'2!g 

(I) Atterbcrg Limits: 

LL: Liquid Limit 

PL: Plm icity Limil 

PI: Plasticity Index (PI " LL · PL) 

NP: Nonplastic 

(2) Grain Size Analysis: 

A"erberj:~ Limit' 

LL PL PI 

40 20 20 

NP NP NP 

NP NP NP 

NP NP NP 

Grave l: Particles of rock mal aTe !e""ined on a 4.75 mm (No.4) sieve 

Gravel (%) 

0 

0 

0 

0 

TABLE 3 
SUMMARY OF GEOTECHNICAL RESULTS 

CHESAPEAKE ENERGY CENTER 
PROPOSED GOLF COURSE 
CHESAPEAKE, VIRGINIA 

Grain Size Analysisl 

Sand (%) Si lt (%) Clay (%) USCSl 

7 65 28 CL 
96 3 1 SP 

90 7 3 SP-SM 

95 4 1 SP 

Sand: Particles thai will pass a 4.75 rom sieve. bUI are !ellined on aO.075 mm (no.200) S~\'C 

(J ) USCS: Unified Soil Classification System 

0", percent 

fe ct 

WL weigh! 

Ibslcu R pounds per cubic fool 

cml~ centimeters per second 

Geolechnical Dna 

Unit Wt. Ibs/eu rt\ 

Specific 
Gravitv Wet Dry 

2.66 126.90 102.7 

2.68 119.30 97.6 

2.68 12 1. 10 99 2 

_..b6l. 11 1.40 98. 1 

Porosity 
(%l 

38.2 

41.7 

40.7 

41.1 

Total 
Organic 
Carbon Permeability 

(%) (em/sec) 

0.3 8.2 x 10.7 

0.2 2,g x 10.3 

0.3 3.0 x 10') 

0.3 2.4 x 10') 

CHESAPEAKE ENERGY CENTER 
URS Job. No. 49498·00J.l 55 
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Sample 10 
Sample Depth (ft) 
Date Sampled 
Parameter Units 
Metals 

Aluminum mg/kg 
Arsenic mg/kg 
Barium mg/kg 
Beryllium mg/kg 
Boron mg/kg 
Cadmium mg/kg 
Calcium mg/kg 
Chromium mg/kg 
Copper mg/kg 
Iron mg/kg 

ILead mg/kg 
I~agnesium mg/kg 

ganese mg/kg 
ury mg/kg 
I mg/kg 

Potassium mg/kg 
Selenium mg/kg 
Silver mg/kg 
Sodium mg/kg 
Thallium mg/kg 
Vanadium mg/kg 
Zinc mg/kg 
Inorganic Analysis 

Bromide mg/kg 
Chloride mg/kg 
Fluoride mg/kg 
Nitrate as N mg/kg 
Sulfate mg/kg 
Total Phosphorus mg/kg 
Total Residue % SoJid 

Noles: 

• = Oata is presented in mglkg. 

8 = Estimated result. Result less than Rl. 

Table 4 
Soil Analytical Results 

Chesapeake Energy Center 
Proposed Golf Course 
Chesapeake, Virginia 

B-1A B-1A Dup. 
20-22 20-22 

7/24/2001 7/24/2001 
Method 

6010B 337 403 
6010B 1.7 1.9 
6010B <20.0 <20.0 
6010B <0.50 <0.50 
6010B <20.0 <20.0 
6010B <0.20 <0.20 
6010B <500 <500 
6010B 1.3 1.5 
6010B <2.5 <2.5 
6010B 1640 1970 

6010B 0.69 0.71 
6010B <500 <500 
6010B 12.8 14.9 
7471A <0.10 <0.10 
6010B <4.0 <4.0 
6010B <500 <500 
6010B <0.50 <0.50 
6010B <0.50 <0.50 
6010B <500 <500 
6010B <1.0 <1.0 
6010B <5.0 <5.0 
6010B 2.9 3.2 

300.0A <5.0 <5.0 
300 .0A 34.5 10.6 
300.0A <10.0 <10.0 
300.0A <5.0 <5.0 
300.0A 42.5 43.0 
365.2 <10 <10 

160.3 mod 79.3 81.7 

B-2 B-3 
23-25 20-22 

7/25/2001 7/25/2001 

287 428 
0.86 B 0.99 B 
<20.0 <20.0 
<0.50 <0.50 
<20 .0 <20.0 
<0.20 <0.20 
<500 <500 
1.5 1.6 

<2.5 <2.5 
1360 1250 

0.48 0.59 
<500 <500 
11.3 11 .2 

<0 .10 <0.10 
<4.0 <4.0 
<500 <500 
<0.50 <0.50 
<0.50 <0.50 
<500 <500 
<1.0 <1.0 
<5.0 <5.0 
6.8 16.6 

<5.0 <5.0 
27.3 21.1 

<10.0 <10.0 
<5.0 <5.0 
43.4 40.4 
<10 21 
81 .8 78.6 

l = Serial dilution of a digeslate in the analytical balch indicates that physical and chemical interferences are present. 

RL = Reporting limit 

B-1B 
0.5-2.5 

7/25/20 01 

6860 
1.7 

41 .7 
0.54 

<20.0 
<0.20 
1230 
7.9 

<2.5 
2800 

5.1 
<500 
27.1 
<0.10 
<4.0 

<500 L 
0.64 

<0.50 
<500 
<1.0 
8.5 

3.9 L 

<5.0 
17.7 

<10.0 
<5.0 
21 .7 
120 
79.5 
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Sample 10 

Date Sampled 
Parameter 
Dissolved Metals 
Aluminum 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 

Lead 
Magnesium 
Manganese 

Nickel 
Potassium 
Selenium 
Silver 
Sodium 

hallium 
Vanadium 
7inc 
Inorganic Analysis 
Bicarbonate Alkalinity 
Alkalinity 
Bromide 
Chloride 
Fluoride 
Nitrate as N 
Sulfate 
Total Phosphorus 
Filterable Residue (TDS) 
Total Organic Carbon 
Field Analysis 
pH 

temperature 
conductivity 
dissolved oxygen 
turbidity 

Notes. 
S.U. ; standard units for pH 
°c =- Celsius 

Table 5 
Groundwater Analytical Results 

Chesapeake Energy Center 
Proposed Golf Course 
Chesapeake, Virginia 

MW-1 MW-2 

8/1/2001 8/1/2001 
Units Method 

ug/L 6010B <200 <200 
ug/L 6010B <10.0 <10.0 
ug/L 6010B <200 <200 
ug/L 6010B <5.0 <5.0 
ug/L 6010B <200 <200 
ug/L 6010B <2.0 <2.0 
ug/L 6010B 92000 37800 
ug/L 6010B <5.0 <5.0 
ug/L 6010B <25.0 <25.0 
ug/L 6010B 10200 4860 

ug/L 6010B <3.0 <3.0 
ug/L 6010B 13200 18700 
ug/L 6010B 339 237 
ug/L 7471 A <0.20 <0.20 
ug/L 6010B <40.0 <40.0 
ug/L 6010B <5000 8190 
ug/L 6010B <5.0 <5.0 
ug/L 6010B <5.0 <5.0 
ug/L 6010B 32400 34000 
ug/L 6010B <10.0 <10.0 
ug/L 6010B <7.0 <7.0 
ug/L 6010B <20.0 <20.0 

mglL 310. 1 130 75 
mg/L 310.1 130 75 
ug/L 300.0A <500 <500 
ug/L 300.0A 74300 54000 
uglL 300.0A <1000 <1000 
ug/L 300.0A <100 <100 
ug/L 300.0A 139000 103000 
ug/L 365.2 210 170 
mglL 160.1 510 390 
mg/L 415.1 3 2 

S.U. 7.04 5.82 

°c 18 17.8 
uS 765 545 

mg/L 1.4 1.78 
NTU 68.1 89.2 

uS ;; microsiemans per square centimeter at 25 degrees Celsius 

mglL ; milligrams per Liter 
NTU ; nephelolometric turbidity unils 

MW-2 MW-3 
Duplicate 
8/1/2001 81112001 

<200 <200 
<10.0 <10.0 
<200 <200 
<5.0 <5.0 
<200 <200 
<2.0 <2.0 

38800 77300 
<5.0 <5.0 

<25.0 <25.0 
4750 4790 

<3.0 <3.0 
19100 15600 
242 160 

<0.20 <0.20 
<40.0 <40.0 
8340 <5000 
<5.0 <5.0 
<5.0 <5.0 

34700 48200 
<10.0 <10.0 
<7.0 <7.0 

<20.0 <20.0 

75 160 
9.7 160 

<500 <500 
54000 53300 
<1000 <1000 
<100 <100 

103000 112000 
190 390 
380 460 

2 6 

5.82 6.25 

17.8 16.2 
545 699 
1.78 1.88 
89.2 62.9 
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APPENDIX A 

City of Chesapeake Health Department 
Residential Water Supply Well Records 

20036
 



Commonwealth for Virginia 
Uniform Water Well Completion Repor~ 

Clqs~ lf8tut'// 
d r /Yi/r i"'1t,)1fM-

Ta >~ Map IDj'15.1 {!tY.L2I1{4J£?Ot)/.:L 
VDH Pel'mi t. _____________ _ 
V''''CS F'el'fi'; t. 
WCS 10 ,;u.Q:;"¥".J:..:;27£f?i== 

Count.y ______________________ _ 

*We 11 Da t.a:*: 

01' i 11 i ng Met.hodtIZkt:tL Dat.e Compl ':t.edJ~::!.!;L~ot.~ 1 Dept. c:~ We} 1 __ S.£ J~ " 
Dept.I-, t..:. E:edl'ock_.4tii~ Yleld....62_ (tiPM) Lengt.h of Test. ___ L.b-d_Id..C_r:.= 
:;:;t.at.ic Wat.e1' LevelJd,... 2:t.abilized ''''at.e)' Level4/.4-Nat.u)'al Flc.w_R.Q::. ___ _ 
''''ell Disinfect.ed(Y/N)Yt.s: Disinfect.ant. usedc4W~nK.unt. used_-J.~L ___ _ 

10 ft.. wellpoint. 

FrOffi______ To ______ _ 
:;::ize Mat.er i a1 
Weight. / Schedule ____ _ 

G)'avel Pack ://-
.FI'Ofi'------ To5.5rr- F ·"Ofi' ______ To _____ _ 

Grc1ut. 
Fr·ofn ______ To_~NFr. ()m------ To ______ _ 
SOl' e Ho 1 e :3 i z€.'1t:J2.J£ ,80 l" e 1-101 e S i >(e _____ '-
Type __ -4I-P..-4f-U!JJI!4fType _______________ _ 
Met.hod_J?.t2i4C-JlI4.iX)iL Met.hod _____________ _ 
Water ~~es ~. Scfeened Intervals 

Fr'om To 
Bore Hole SiZ8 _____ _ 
Type _______________ _ 
Met.hod _____________ _ 

From To Froffi ________ To ________ Fr o ffi ________ To ______ _ 
Mesh-Si;;~l¥.p Di~;====== Mesh Size Diam ______ Mesh :3ize Diam ____ _ 
F roffi ________ To ________ Froffi ________ To ________ Froffi ________ To ______ _ 
Mesh Size Diam Mesh Size Diam Mesh Size Diam _------r jA'5s ---o=t:B- :t.Use -D~t.a* ------ --- -----

<PFJ vat, .=. W~l fS rOome5n c ____ Agr" i cu 1 t ,ur-E' ____ Indust.r--i al ____ Moni t.or" i IIg ____ _ 
PL-Ibl i c We 11: COffrmun i t.y ~ _____________ NI:ln Communi t..y~ _____________ _ 

::t:Abc.ndonment. Information:t: 

Bor-ed or Dug Wells Wells other than Bored Wells 
Casing Removed, Y/N? ____________ _ Casi f1ld r"efr,oved YIN? _________ _ 
If Y Dept.h t.o which casing If Y Dept.h t.o which cas i ng 
was ('erlloved _____ -:. _______________ _ 'JJas r'emoved _________________ _ 
Dept..t-, and Type of Fill: ___ ...:______ If Applicable, dep t.h(s), and 

r-=----,=--=:-:==;::-;:;-:::~£i!E:;I':. f ';::P' a veIl s and f iII : ___ _ 
Source of Fil1:___________ ~ e of gravel or sand 
E:ent.oni t.e F'lLII;1S: Fr"of,', ___ TI C~~, t: Ff'om t.o _____ =----
FI'Of(, To_____ Fdi~ t.o 
Met.hod of perrf,anently mark JAN - ? I:" 'II ----- -----
locat.ion__________________ L ______ -->i! \ . 

,. 

--.- -:! 
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:!:DRILLERS LOG:t: 

Dept.h of Formation or SediMen~ Rema) .... ks 

(Use additio11al sheet.s if necessary) 

I certify that the inforroation contained here is true and that this 
well was installed and constructed in accordance with the permit and 
further that the well complies with all applicable state and local 
regulations, ordinances and laws . , 

WILLETTS WELL DRILLING 
2121 CEDAR ROAD 
CHESAPEAKE, VA 23323 
(::::04)4:37 :37.5.5 

~ __ ~ __ )fJ~ _________ _ 
WILLETTS WELL DRILLING SERVICE 

'- . 

, 
) 
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I.... ............ v V I'" I _. .. , 

Co •• onweallh for Virginia 
Unifor. Water Well Co.pletion Report 

Tax Nap rDjXL5~j:l.2Lt2~)(:.cJ.~~~j6_ 
VDH Per.it _________________________________________ _ 

YWCB Pe roi : --_:-;;--?5~ __ -----.,.,-;-:~-_ .. --------------
VWCB ,u ---<-..~+c-=-,'_.L. ___ ~"'_,<.'_"'_ .... _____ ~c:::=:.:: 

~Well Dalat ~. I' 
Ori I! ;"9 Nethod ___ f:J2.iU f-_______ Dale C"opleted __ d::-J..a::1.5. _____ Total Depth of ~.I 1 ________ L_7:_I--_______ _ 
DepH, to BedrQc' _____ LlL,1: __________ Yield __ L,L __ CSPK) Length of T.st _____________ LJJ_ai4Ii'A. ________________ _ 

. Stati c Wa ler Level ----,LA---------- S labi! ized Wa ler Leve I --4/k------Na I·ura! Fl ow _______ UlT-________________ _ 
Wei I Disinfe(ted CY fN) ----Y-ts------- Disinfectant used-C41-tzr-1J:J-f( ___ A.ount used _________ .Lt!_4-i __________ _ 

10 fl . wellpoinl 

Casino 
Fro'-~T1/--------C- To ___ 2,12.£:1: ___ ~"rin------------~--c- To ______________ -' rOI; ________________ ~- : T., _____ " ______ _ 
Slze _____ ~~-MaLerlal--~~~---------- jlZ~ _______ ___ Ma!~rlal _________________ Sl:e ___________ Haler12! ______________ _ 
Ye i ghliSc hedu I. _____ J?~.:J.JJ./L--- ____ Ye i ghtlS c hedu I. ________________________ We i gh lIS(nedu I e _______________________ . 

Gravel Pack 
Fro. _____ ~ _______ " ___ To ___ ~~~;t:---- FroID _________________ To _______________ Froo __________________ To ____________ _ 

arouL 
Frol _________________ 10 ___ ~~~~---- trQm _________________ To _______________ FrQI __________________ To ____________ _ 
Bore Hole Si:e ____ ~~~~----_---_---- Bore HQI~ Si:e _________________________ ~QfE Hole Size _______________________ _ 
Type -----J1Lf-4-1---C-fmf.l:'Jk---- Type ___________________________________ T y~e ___ ______________________________ _ 
Method ----f2f)-U/C-/~-------- He [.hoc _________________________________ N .lhod _______________________________ _ 

Wat.er Zones Qr Screened Inlervals 
Fro. To Fro. To Fro. To 

Me sh -si;;==J..QICL= Oi ~;=========~===== Hesh-Si~~=======~~=== D i ~;============= Ne5h-Si~~============= 0 i ~;=========== 
FrQ~ _________________ To _____ _______ ~ ____ F~om __________ _______ To _______________ Frol __________________ 10 ____________ _ 
l1esh 3i ze _______ , ____________ Diam _____________ "esh Si~e _________ ____ Oiam __________ _ 

'A .... - ;Use Oat.a; 
~ . ndust'jal ____ ____________ Moni\oring _____________________ _ 

Public· We!!: COrflf!iunit.y _________ _______________ _______ _____ ___ Non COlllnluniLy ____________________________________________ _ 

~Abandon.ent [nforoalion; 

Bored or Dug ~ells 
Casing Reoov,d, yIN' _______________________________ _ 
If Y Depth to which casing >a s reM'ied _____________ _ 
De~,th and Type of :=i11 : __ ______ ... _______ ____________ _ 
Source of Fill: ____________________________________ _ 
Benlonite Plugs: Fro" _____________ To ______________ _ 
Frol ___________________ To ___ _________ _____________ _ 

~et.hod of Pef!llanent.!y r.arUng Locat.ion _____________ _ 

veils ot.her than Bored Wells 
CasinQ Removed YIN? 
If Y Depth to whith -(~~i~g-;~;-~;;~;;d~~~~~~~~~~~~~~~~~~~~~~ 
If Appli(able, DepthCs l , and type of 9,ave,/san1 fill: __ ___ _ 
SOUfC e 0 r grave I ,jr sand: _____________ _____________________ _ 
Ce.ent.: Fro" ____________________ To ________________________ _ 

Frofir ______________________ To _______________________________ _ 
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~DRILLERS LOSt 

OepLh Oes[J'iplioll of FOffiaiion or SediMent. He!UarkG. 

Ljlf/ 

(lJse additional sheets i f ~Hes5ary) 

I terti fy thai. the inloroation contained here is true and ihai t.his 
well was installed and (onstrud.ed in accordance .ith t.he pe"ii and 
furiher ihat. the .,11 cooplies .ith all applicable state and local 
regulat.ions

j 
ordinances and laws. 

ijILLETTS WELL DRILLING SERgICE ' 
2121 CEDAR ROAD 
CHESAPEAKE, VA 23323 
(304)437 3755 

DRILL~S SIGN~; _____ ~;" ___ &LJ1J~ 
DATEl1_::.I.;i_~_REPR~T~6C~lifTTS ~ELL DRILLING SERVICE 

VIRGINIA CONTRACTORS LICENSE NUMBER 95064231995 
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*Well Oat.a* 

~/q55 _777:/3 
we)! 

d ril1A/hj k/-1/Y/-

Ol'i 11 i ",;;) Met.heod[1Xill,ty Oat.e Co:'rf,plet.e,j_~:I~_~eot.al Dept. ,:,f We) 1 6.5".# 
Dept.h t.o 8edreock_2V& Yield_.IJl..<GPM) Len,;;)t.h of Test. _____ L_Ii.;;;;;;:;I== 
:;:;t.at.ic Wat.er Level/d... ':H.abilized Wat.el' Level~Nat.ul'al Flow __ -&4-__ _ 

. Well Oisinfect.eO:::I(Y/N).Y.er Disinfect.ant. used.c(br",n@rf,ount. Used ___ -{f1-~J--

Ie ft.. INellpoint. 

Casing 
Fl'orf'.a.fJ:. __ To~.s..:1i Fl'orf' ______ T,:, _____ _ 
Sizt? ___ Material ____ Size ___ Ma teria l __ _ 

FrOffi ______ To ______ _ 
Size Mat.er' i al 

Weight./Schedule _____ Weight./Schedule ___ _ Weight/Schedult? ____ _ 

Fl"'Offf ____ _ _ To ______ _ 

Fr-om To 
Bore Hole Size _____ _ 
Type _______________ _ 
~le t.hod _____________ _ 

Fr-ofll ________ To _______ _ Fr-Ofn _______ _ TI:, _______ _ Fr'offl _______ _ To ______ _ 
Mesh :=' ize-'.QLOD i arf' _____ _ t-1esh Size o i c;\f{J _ ____ _ Diam ____ _ 
F\"om ________ T,:, ________ Fr'orfl ________ To ________ Fr-orfl ________ To ______ _ 
Mesh Size Diam Mesh Size Diam Mesh Size Diam 

Privat.e Well' 
Public Well: 

_-'-''-'+.L-<.-.H.~.13 :t:Use Oat.a'" ------ -----
omesti ~ __ Agriculture ____ Industrial ____ Monitoring ____ _ 

:ommuni t.y ______________ Norl (:oflJf(luni ty ______________ _ 

Bored or Dug Wells Wells other than Bored Wells 
Casing Removed, Y/N? ____________ _ Casing removed Y/N? _________ _ 
If Y Oept.h t.eo INhi"ch casin';;) If Y Oept.h t.o which casing 
was remDved _____________________ _ was removed _________________ _ 
Oep t,t-, and Type 0:0 f Fill: _____ ____ _ I f Api=' 1 i cab 1 e, dep tI-, (s ), and 

t.ype of gl'avel/sand fill: ___ _ 
Source of Fill: ________________ _ Source o f gravel Qr sand ____ _ 
Bentonite Plugs; Froffi ___ To ___ _ Cemen~: From to 

Form t.el 
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:t:DF: I LLEF:S LOG:>: 

Dept.h 

(Use addit.ional sheet.s if necessary ) 

I certify that the information contained here is true and that this 
well was installed and constructed i n accordance wit.h the permit and 
further that the well complies wit~1 all applicable state and local 
regulations, ordinances and laws , 

WILLETTS WELL DRILLING SERVICE 
2121 CEDAR ROAD 
CHE::;:AF'EAKE, \JA 2:3:32:::: 
(::::04) 4:;:7 :'::7S.s . 

r 

DRILLERS SIGNATURE a L~. ~! 11!..~ . 
DATE_i~2.;(,:·34 ___ REFa:.~~:rr~-WI LLETTS-WELL DR I LLING-SERVICE 

.. _- -- .. _" ,.. ........ ~, ... -. ............... .-.. .... ,,-. '''' ,...~ ... ,- ..... ~"'~~ ..... .- "", .-.'- .-. .- ~.-.. -. ,.-,,~,~ 
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118 cvpnrss AVENUE 
nGINIA nf~r.II . VA 2J'lfd 
' lEPIII.llJl RIH"125iWIB 
,CS IM llF a001 ;,t22'!1I;(j 

ertilic<Jte o( I\nalvsis 

TO 

S l\ r.~rl F. Ot~f: flIrTlor4 

, / 

W. Phillips 
1401 Louis Dr. 
Chesapeake, Va. 

Drinking Water 
Sample received: 
Sample taken: 
Sample marked: 

23320 

9/11/95 @ 10:55 a.m. 
9/11/95 @ 10 :15 a.m. 
1405 Whittamore Rd. 
Chesapeake, Va. 

ANIIL YTICIIL CIlEMISTS 

OAlE9/12/95 

ANAL \'SIS liD 95-3045 

Total Coliform ... . ..• . . . ...... .. ..... .... ......... . ...... Negative 

"This water sample is bacteriologically safe for consumption." 

~ Chesapeake Health Department 
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Health Department ,.;! "c . . 'j '-;. "'Ii" '''', ':' 
Identi fication Number_"--_ _ __ -'-'-~=-'____ 

Schematic drawing of sewage disposal and/or water supply system and topographic features. 

Show the lot lines of the building site, sketch of property showing any topographic features which may impact on the design of the 
well or sewage disposal system, including existing and/or proposed structures and sewage disposal systems and wells within 200 
feet. The schematic drawing of the well site or area and/or sewage disposal system shall show sewer lines, pretreatment unit, 
pump station, conveyance system, and subsurface soil absorption system, reserve area, etc. When a non public drinking water 
supply is to be permitted, show all sources of pollution within 200 feet. 

~( r'i ~ j " - ~.:. ,, ' 

o The information required above has been drawn on the attached copy of the sketch submitted with the application. 
Attach additional sheets as necessary to illustrate the design . 

.•. '': -",' ''' t ,', C r,' ','. 1) -::-/ ,- .- '- < , , ~ '!- C i .) . 

,-
( .. :~.) ( )./I \\)Y :; L,\ .::" J.-4 :i- -j- \./ "\1;: "L ,A ~,,.~: .. ,~L!i'-J (n L-·I.j1 rr f?~,.,':- ' , 

., .. ', 
I " , 
~. , , , ....... ' 

, I, • 

t, • ( ( 

c. X ~ ''- , . " ""' : , <.\ t ~ \ ' . 

I, 

,-- >-

1'-

, ' 
1 ~ , ,. 

l . 

.' 
r·: .~,' \S-

, . 

, ., : 

. ~ 

. ' 

This sewage disposal system and/or water supply is to be con'structed'as specified by 
the permit V or attached plans and specifications~ . 

5r r ..... 1 -: " i) ,- r:t O. l // / ,'::' / 'flc.£' 
This sewage disposal system and/or well construction permit is null and void if (a) conditions are changed from those shown on the 
application (b) condit ions are changed from those shown on the construction permit. .--

No part of any installation shall be covered or used until inspected, corrections made if necessary, and approved, by the local health 
department or unless expressly authorized by the local health dept. Any part of any installation which has been covered prior to 
approval shall be uncovered, if neces~ary, upon the direction oJ the DeRartJent. ,<';<I 

£1",,/-f' (I {.-, ' / / 4'; /". , ./" 
./-; /;;/ r. 1/ /.-;~/i///~ / 7 

Date: Issued by: .' /~//"'i'-'''' '(""'~ r ,-',./ /// / '{ ./ / 
. .-i ./ ! .. / ' " ;" ,, ' I L,.-/ ' ... " i .. / Sanitarian ./ " \... 

This Construction 
Permit Valid until ;.. .. /> ~ 

Date: _LZ_-~,,-/_I_,-,-;:...' __ Reviewed by: _ ,!-'___'---' _ _ '· ... l ..:.) "'< :...·,_,-c..' :.., c'-',: ,..::-f..:"'.,·,;..:./_,: ~..:./.;,.<"-/_ .. '_< __ ~ 
Supervisory Sanitarian .,'" ~ . 

~ . - - - - - - - - __ - - - - - - __ - - - - - - - - - - - - - - - - - - _ _ __ - - - - - - - - - 0 _ _ _ _______ __ ____ __ __ _ _______ • _____ ~ __ .-;.1. _ __ _ 1./. __ ___ :::: __ :~ ___ _____ _ _ _ _ _ _____________ _ 

If FHA or VA financing 

Reviewed by Date ____ _ _ _ ________ Date ___ _ 

C.H.S. 2028 Supervisory Sanitarian Regional Sanitarian 
FILE COPY 
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.' 
Commonwealth of IIlrglnla 

Uniform Water WaH Completion AOPQrt 

Ganerallnlormallon 
DrllllnQ Memoo @m-IZ:f. 
Oeplll 10 Bedrock --. 
Static Water !.eva! 11tr 
Well Disinfected r:f or 0 y 

C .. I~ ,d~ 
From'~ to _I-.!..:~;;::, __ 
S~8~riiII ~ 
W.lghl/Si;hedlAa @w ' 

Grav.1 1"&9" ' / V' 
From ~ to _'7'7J..:...;;~_ 

Prl .. ate Well: 
PublIc Well: 

:01 

• Well Oa'-' 

Date Compleled Ph /9 t' 
Yield ..:.? s: (GPM) 
Steb"illld WilDr \..evil --. 
Ol5inlectanl U$IId OkW/2eO( 

From 10 
SIl8 Malllllal ----
W~ht/Sc~~. ________ _ 

From ___ to __ _ 

From 10 __ _ 
Bore HQIo Slzl, ______ _ 
Ty~~ ____ _ 
M~~ __________ _ 

from 10 
MIMII Sl2a ""O"""t.m,--
From ~ 
"'MIl S~._"'O"'iIiiIiO~_-

810~9~l>v08 

TaxMaplO d3'-j -S3 -/ O O~ 
\'01-1 P8rm~ 
YWCB Permit-M"""="S""'-'C""-"Z""C-' ~I d ( 
YWCB 10 ________ _ 
County _______ __ 

From \0 
Size Mallllial ----
Woigm/Schedule ____ _ 

FrOl!l_' __ IO __ _ 

!'rom 10 ___ _ 
Ball Hcl~ SlliI _____ _ 
Typt...,... ____ _ 
MBlhod, _________ _ 

From 10"""" ___ _ 
Mall Stli Olam. 
From ~ ,.,-__ 
MIIII S~_ Olam,_ 

Indueulal __ _ MonIIOtiog _ 
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• Depth 

0-(( 

rl-,;)C:> 
~-?Jb 
3~-/.fr; 

13) 7 In l/lP~ -uz. 
01111.,. Lo; • 

(Un additlonalllhMlI H neceuary) 
Description 01 Format/on or Sediment 

?ZJ ~/c:..-<+-Cu-y 

~ 
ytd) 

~ 

Remar\(a 

I certifythatthelnformalloncontalnlld her, Is lrue and \IIaI thl. well was Inlwledand constn.lcted In accordancew"h th@per 
thai the wen complln w~h iIIl appllclltAe lIfll anct IOcaJ reoufatJons, OIdinancet and kiWI. 

".~ ~ ~.(f",:;,.,J 
Addreu ~g;! :? 
Phone~ .,,-

·: 01 
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. , 

Health Deparlment 
Identification Number __ --'-_______ _ 

Schemalic drawing of sewage disposal system and topographic features. PAGE _ . OF _ ._ 

Show the lot lines 01 the building lot and building site, :>~elch of property showing any topographic features which may impact on the design of 
the system, all existing and/or proposed structures including sewage disposal systems and wells within 100 leet of sewage d isposal system and 
reserve area. The schematic drawing of the sewage disposal system shalt show sewer lines, pretreatment unit. pump station, conveyance sys· 
tern, and subsurface soli absorption system, reserve area, etc. When a non public drinking waler supply is to be localed on the same lot show all 
sources of pollution within 100 feet. 

o The information required above has been drawn on the atlached copy of the sketch submitled wilh the application. 
Attach additional sheels as necessary to illustrate the design. 

• i 

. ! -! 

i 

' !. . 

." 
. ; 

/ '.,J ,I .~. • . j} ; 

. '. ;. 

:( 
i ' 
I 

I k--_.'. . 
). 

....- " " "-" '-", .' . __ . '-_.-. __ ., 

,. 
/ . 

I 
i' -'- , 

: I- ...... _ _ 

.. -- -! . 

/ 

" , " 

i : 

,. 

/ 

i' 

, . 
't' 

" 

-,- - -::." 

, ' 

The sewage disposal system is to be constructed as specified by the permit 0 or attached plans and specifications D· 
This sewage disposal system construction permit Is null and void If (8) conditions are changed from those shown on the application (b) condi
tions are changed from those ahown on the construction permit. 

No pert of any installation shall be covered or used until inspected, corrections made if necessary. and approved, by the local health department 
or unless expressly authorized by the local heallh dept. Any part of any installation which has been covered prior 10 approval shall be uncov
ered. If necessary, upon the direction of the Department. 

Date: ...L.J_ --'._ 'i-i -,,-__ Issued by: 

Date: _ _ ______ --'Reviewed by: 

'.", 

Sanitarian 

./ This Construction 
Permil Valid until 

J 

_______________________________________________ ~~~e~~o~_:~n~~~a~ ______________________________ _ 

If FHA or VA financing 

Reviewed by Date 

C.H,S. 2028 AevisOO 6164 

Supervisory Sanitarian 

1I·2A 

FILE COPY 

Date 
Regional Sanitarian 
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I t'11.tO,UOO 

State Water Control Board 
:II. O. Box 11143 

WATER WELL COMPLETION REPORT 

(Certification of Completion/Countv Permit) 

• 8WCM No. 

~1 l' North H.amilton St. 
~ichmond, V • • 23230 

• Virginia- Plane Coordinates 
N 

• E 

Latitude & Lonsitude · N 

W 

-T opo. Map No. 
- Elevation ft. 

• Format ion 

• Lithol09"! 
'River Basin 

·Province 

.------------------. SVoIC8 Permit ____________ 1 
County Permit. ____________ 1 

CertiHcation of inspecting offidal: 
This 'Nell does ___ does not ______ 1 

'meet code/low reqUirements. 
S. __________ _ 
Oate ______________ 1 

For Office Use 

'Type Logs WELllOCATION: _____ ffeet/mlM!s _____ ,d'rect'onlol ______ _ 

'Cuttings 

'Water Analysis 

and feet/miles (direction I 0'...,..",..,.". _____ _ 
(If possible please include map showing location markedl 

· Aquifer Test 
Oat. started · ~- 3- 7"0 • Date completed y-,; - 9u 

WELL DATA : New_v:._~eWOrked,-___ Deepened ___ _ 

-Total depth Y- 3 ft: 

'Oept-h to bedrock j ,'f: ft. 

'Hole size (Also include reamed zonesl 
• (0 inches Irom _0'-"'-__ to 't-5 _:t=.2.. ___ ft . 

• _____ Inches Irom ____ _ 

• _____ '"cnes trom ____ _ 
to 

'0 
______ Pt . 

______ h . 

to 3 ... ' • _..>£..1L ___ -'t. 
Material 

'CasIng size (1 .0 .1 aoo mater ial 
_ J;a.~ __ inches from _-,-O.L. __ _ 

fvC-
'WL per foot ____ _ or wall tn_cknesS _______ ,no 

• inches from to ft . 
Materia' _____________________ _ 

Wt. per loot or walt tnlCkness in. 
• _____ Inches tram ______ to ________ ft . 

Matenal ____________________ _ 

Wt. per foot _____ 'o r wdll 'hickn~ss ___ _ .n. 
"$creen S? and mesh for each zone (where applicableJ 

• d,. ,nch ... from -4<;( to -.'lIf'EI!!5i' L</.z:...1,L_ ft. 
• Mesh SlU .012:- Type --t#'Pl<"iL~(!....;:==:....-----
• inches Irom to ft . 

• Mesh size Type ____________ _ 

• Inches from ______ to ________ ft . 

• Mesh 'Olze Type ____________ _ 

• mches tram ______ to _______ ft. 

• Mesh size Type 

;ravel pack 
-From .t~ to IJ. 1 ft. 
• From to ft . 

irout -r .From~ to ~J.... ft.. Type e. .. 
-From to ft .• Type 

OVER 

2. WATER OAT A - Water temperature _ ._G...i1. ~ ___ ___ . ___ OF 

-Stat ic water level funpumped level·measuredl __ .::.S:: ______ fC· 

- Stabil ized measured pumping water level .. __ ItO It. 
·Stabilized y!eld 4£ gpm after _~ hou" 

Natural Flow: Yes No ~ . flow rale . g Rm 

C'omment on Qualit~ ___ ~ . ___ _ 

3. WATER ZONES, F'om iJO_To_.I..f: __ 
From Jr T0.....::t....J.._ From To _____ _ 

From ___ To____ F rom ____ To, _____ _ 

4 . USE DATA, 

Type of use : Drinkmg ~lveStOCk Watermg _____ _ 

IrriQation ___ Food oroceSSInQ . ___ . Household ____ _ 

Manufacturing ___ . F Ire safety ~ __ ' Cleaning 

Recreari"n . AesthetiC . Cooling or healing ___ _ 
InJect io n . Other 

• Tvoe of tacil~~Oomestlc ~bhC water supply ____ _ 

PUblic instirution Farm ___ .. Industry ____ _ 

Commercial . O ther 

5. PUMP DATA, Type _. ___ ~R;;;", He. __ .;-"z~.::~r:::'-__ _ 
-Intake depth ___ .Capaclty ______ at _' ____ head 

6. WELLHEAD: Typt. well seal 

Pr~SlJre tank ___ gal. Loc . . 

Sample tap . Measurement pan 

WeU vent . Pressure reliA valve 

Gate valve ___ . Check. valve tVlfhen ~Utredl~41.gl iv $. 
Electrical disconnect switch on power.3lPply ________ _ 

7. DISINFECTION : Well disinfected Y yes no 

Date 'f - J .. 9:Q_ . Ols,nfect:,-;,;-~·~- cfu; '"'-
Amount '"Jay IL. Hou" used,_JPLz=..:!:.'-I-_____ _ 

8 . ASANOONMF.N"T (whe!e ~pllcablel --Y" ___ no ~ 
Casing pulled ye1 ___ no. ~ __ not applicable _____ _ 

Plugging grou t From ____ to ___ --.JTIaterlal, _____ _ 
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9. State law '!!Quit" submitting 10 the Virginia State Walei' Contlol .Boar<1 Informat ion about groundw~t.r ~ wells lor f:Yery wrell made in the State 
intended for water, or iilny at .... ' non-exempt ~II. This information must t>. 'su~iUed whether the ..... 11 is completed, on nandby, or abandon.d. 
Infom'Wuion requir.d includn: .., x:curale4y .1nd completely prep~red water Yll4U comp/Glion report. full data from ilny aquifer pumping IHt!, drill 
cuttings taken .t 'en 'oot int.,.., ... (unlns exemption is ~ured). the results of any chemical analyses, and copies 6' any geophysical logs. Quarterly
pumpage and use r,.ports ..... required from ownen of pubfic supply and industrial wells. County or State Pt!rmiu to drill ~v be r~uired in som. pans o( 
the sune. SornI coyntia require submission of iii ........ ,., well completion report. The Virginia Stale Heahh Department requires ill water WIlli campletip" 
t"POrt fG( public: s4PPly """fUI. 

10. DRILLERS lOG (usa additional ~~IS if necessary. 11 . . . 12. OIAGRAM OF WELL 

;fo CONSTRUCTION 
(wi'th dinwnsionsJ 

DEPTH ff~) TYPE OF ROCK OR SOIL REMARKS Orilfi"l ....... To (color. m.wt.,iM. f""'" tMrdnea. (""al.,. cawi .... avit .... Ti_ ~I\r etc.1 broken, core, shot. (etc,) (Min.) 

_0 /0 ~.{?~~ 
/0 'Ol 0 L) [) 

-'M~ 0 ,;l~ 

S- :3> :!:ii!3 .r 4J 

-

; t~te W~ter Controt Board Regjoo~ Offices 
'IIUey R.,. Off. 
16 Nortn Mllin StrHI 
• O . 80x 268 
rid.,... .. ,.,. VII. 221112 
03-828·259~ 

out"" .. "f R"g . OH. 
oe E .. n M .. in St, .. , 
0.Bo,,·76 

bingdon . V • • 24210 
13-6211-51·113 

est Cantu. Rag.OU . 
o(ec;uu_ Pit'" 

312 .,..,,"' C, .. ", R04C1 
o."Ok •. \III. 24019 
)& - 982 - 7432 

Pieomont Rq. Of! . 
.010 Wft' 8ta .. d Sir .. , 
P . O . Bo_ 6616 
Rlcnmond, v .. _ 2J230 
804· 257·1006 

Tid.""' .. t.r A~_ au. 
2117 Pembfok. Offic. PArk 

.Suit. JI0 Pemorolil. No.2 
\I~. B ... cn . v ... 23.62· 
110.&·.99· 117.&2 

North.,n VI'gln •• Reg. Off. 
5515 Cn.rok_ A~u. 
SuU •• 04 
A ..... ndtt •• V •• 22312 
70J ·HO-9111 

10<0 .11. ". ,('I. . A ~AA 
V V- '-vV'! V'vv-

~ ~ 1\ _ 
" -'- .r - \i ..rJ ~ 

- - ;r ~ :. Iii. 
,'iI/1 V ) lZ~ I~ 
j\-

. I 

w·/ tf?ve. - \ 
~~ 

~ 

~·~Vc::. ..... 

~ "7 

l~ . ..... 

,,- ~-

I 
... " ~3 . 

- , -. 

13. Well lot ded"=ated? : Su:e h . X ft .; Well house? _____ _ 

Distance to nearnt pollutant source ______ ft .• Type __ ~---------
O'nance 10 nearnt properlV line ____ ___ 11 .• Bu ilding /0 () 11. 

14. W4TER SERVICE PIPE : Checked under ______ P • •. i . fOt ______ _ 

"'Inu'.s . P;O. size inc".'. Ma'erltll _____ -'-_________ _ 
In'ralle' ___________________ _ 

Oal • 

1.5_ certify tha t the In' ormation contauWKi herein IS true lind correct and tNt this well 
and/or system has bnn ,"s'~led and constroeted in ~eo(dance wit" the (eQu irements 
for well conl.truction .. SOKified in comoliance Wi th appropriate county or independent 

he law$ and rules of the Commonwealth of Vlrglnl", ' 

'A-b>.c....:25-Ul~<_a~~"""'k==:::.. __ {s •• I1- DOl. 11- ~.::'~y,,--,,O,,-__ _ 

Loc ..... No. %0 O?®..L ____ _ 

-
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Health Department 
Identification Number _o.?_'_,::.f''''''_'_'",.::..O>'_' ",----J..::../-'., ;'-"/_' _ 

Schematic drawing of sewage disposal system and topographic features. PAG.E --.&OF 2 , 
l~";ihe lot lines of the building lot and bufldl~g site. sketch of property sh~wlng any topographic fe tUres which may' Impact on the design of 
!1&~- system, all existing and/or proposed stru,ctures i,nciUdlng sewage disposal systems and wells! wit n 100 feet of sewage disposa' system and 

I~
S8rve area. The s~em8t1c drawIng ,Of ,the sewage disposal sY$tem shall show sewer lines, prHtrea ment unit, pump station, conveyance sys

}t ,and subsurface aplL.absorption system. r~erve atea. :_~tC\\Y'lhen a non public drinkIng water jPPI is to be located on the same Jot show al1 
, urcas of polluUon ~th!r11 .09J_~et: '''\ ' __ ,"' '. ~ "\:,. ') -

" The information required above has been drawn on the attached copy of th sk tch submitted with the applic~tion .• , I ttach additional sheets as necessary to illustrate the design. 'J , .'IJ.,.",,:U F""Y i</;Ll /.~i;J~,Al", 
II I I . ' ~·./r:.V;;:-Y fl't·'!!t G:tFr-tiA)I./;"/e 

j 
") ~ _I, -, ' 

i I r· ~.t!f7·(; .--;' J'f1,l/.:;" rvlu;f- #.E" ~,'1 

: .5. 0~"';"F'(-"</ 1L/0.:;/ ,{(' i
' " Lt 4,·d 700 faiL Cti';". 

1 

" .1. (, 4;.(17#,1'..< S' 4!1<u-'v 
.or, Ctv ~" S".I. d<iI'iV.f(' r:.===--- --~ -- - i. 141J1'f';Pf&'!If .~/1>v/ 

It===" -=== -- -- -- / 
~l\ . --= 1, wrft. M U:!:t (, 
I -- -- - -- ql/P.1j IN F! ' 

I
t, -- -- -- -- FOI,! h~J..:Sr.,:;;.".,.j41r:,1 

\ I ,~. .:r~. " .,..'" 
" c '"-.'>>1,;:' ~V'(./, 

I '~'" . ' " / 

I I :z- ", ' ' 
i ~. ..[Jy "",II' r;",cl 1Ii!~:4 

I i llu;;f.- f...qeL.,-j~(k4f:1K/ 
I ! ' ,li~"'fl It (D"(pt, wi I ! I --rAt., .5~,/L ' :r. (' A ;~'HJ(' , 

---J-- 1· ----l l'v1 Aft"~pru 1.'( rL''/.t/. 11,: r 
I flj{.rsl be I""Jp'-/(r/ 

~\ 

! !y/v~v;/ .1'; 7;4>, 
!Vi( ,'C'r 

/ 
,J (? ;JF.cr,.fW 7,:-,: 74 >'(-'''' .'" 

&rlkC{JN15. 

The sewage disposal S\LSt'
, I '" 

is ~be constructed as specified by the permit I\ZI or attached plans and specifications 0 • 

ton permit Is null Bnd vold If (8) conditions are changed from those shown on the ' application (b) condl-ThIs sewage disposJ! system 
t10ns are changed from those 

~ 
'tm the construction permit. '. • 

No part of any installation shall covered or used until inspected, corrections made if necessary, and' approved. by the local health department 
or unless expressly authorized y the local health dept. Any part of any Installation which has been covered prior to approval shall be uncov-
ered,lf nece8SBry~upon~ dlr 'oflhe Departmeny /p / ~ ~ 

Date: A -,':::J 5(/J Issued by: ~ l~' l< ) '4~,. This Construction 
/ {l~ ri; /'~~I 8,n -I-L Permit V~ until -; ::::o! C/O " /~ (0( J.r>o! ,,, ff'1' I . L--==/:::·:::(,U:::====--Date: ! - ,r " Reviewed by,~, { ..--" ~' ~ f \ ' 

Supervisory Sanitarian ---_ .. ----------------------------------------------------------------------------- -'------ -_ .. 
If FHA or VA financing 

Reviewed by Date _____ _ 

C.H.S. 202B Revised 6184 

_________ Date 

Supervisory Sanltarian 

1I·2A 

FILE COPY 

Regional Sanitarian 
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·~ .:::'r-'! ~.~~ .:\~ .~,~t:~:> ··:fr.:: 

I 
nnlngs LabDralodes ~ 
18 CYPRESS AVENUE 

RGINIA BEACH. VA 23~51 
LEPHONE 804/425/1498 
.CSIMILE 804/422/9176 

erlificale of Analysis 

TO 

SAMPLE OESCRIPTION 

Joe Wilkey \ 
Remax Associates 
123 S. Lynnhaven Road 
Virginia Beach, Va 23452 

Drinking water 
Sample received 3/15/94 @ 1:35 p.m. 
Sample taken 3/14/94 @ 5:00 p.m. 
Sample Marked: 1465 Whi ttamore Road 
Chesapeake, VA 23322 

MS #62A Lot #10 HDlD #234-93-0029 

V\J • • I 

ANAL YTiCAL CHEMISTS 

OATE 3/18/94 

ANALYSIS NO. 94-713 

Tot al Coli form. . . . . . . . . . . . . . . . . . . Ne ga ti ve 

"This water sample is bacteriologically safe for consumption. " 

~py: Chesapeake Health Dept 
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Heallh Deparlment 
Identification Number f~ " ',> 

Schematic drawing Df sewage disposal system and topographic features. 
hi 

PAGE _ ._. OF-,,*-
\ 

Show the lot lines of the building lot and building site, sketch 01 property showing any topographic features which may impact 0:1 the design of 
the system, all ell:isting\and/or proposed structures including sewage disposal systems and wells within 100 feet of sewage disposal system and 
reserve area. The sChe~atic drawing of the sewage disposal system shall show sewer lines. pretreatment unit, pump station, conveyance sys
tem, and subsurlace soli ,bsorption system, reserve area, elc. When a non public drinking water supply Is to be located on the same lot show all 
sources of pollution within ~OO feet. _ 

\ _: J!r 
£Z] The information reqUired above has been drawn on the attached copy of the sketch submitted with the application. ," 
Attach additional sheetslas necessary to illustrate Ihe design. . 

\ 
! 

I, 

.' ." ~ 

" :r 
, /" , 

!i"1 ( '';' 

i ,'; 
.' " / ." '. 

I;' 

\ 
\ 
\ 

\i 
l, ~ \ 

1\ 
i \ 

\ 
\ 
\ 

\ 
\ 

\ 
, oj 

"/ ,I '. 
I J ; , 

\ 
\. 

" , 

( 
, , 

\ , 

\ 
\ , 

\ 
L-

f ~, J . 

The sewage disposal syslem is to be constructed as specified by the permit 121 or attached plans and specifications O. 
This sewage disposal system construction permit is null and void If (a) conditions are changed from those shown on the application (b) condi. 
lions are changed from those shown on the construction permit. 

No part of any installation shall be covered or used until inspected, corrections made if necessary. and approved, by the local health department 
or unless expressly authorized by the local heaUh dept. Any' part of any installation which has been covered prior to approval shall be uncov
ered, if necessary, upon the direction of the Department. ,/ 

"'!'/ -..?' :>., > Issued by: __ /-,,--,.,,,,,-,/,,<~.!.,,,,,,, __ ' 'C;,;,,,:.!,~~7_-_· -cf,..·.::~:-' .!./ _., _____ ,,-_,_ Date: 

Date: 

--;: • . - - I ' -. / 

. / S8nit8rl~n ' ,/ ... ';/ 

.' //:',': / ~/~-... ~.".// ~l~-.·" :~ ':j _<~t..',-'_,-( ' __ '(_- _-"' .. ____ Reviewed by: 
, -' Supervisory Sanitarian ; 

This Conslruction 
Permil Valid until 
( 0 /'( 

--------------------------------------------------------------------------------------------
If FHA or VA financing 

Reviewed by Date 

C.H.S. 2028 Revised 6184 

Supervisory Sanitarian 

tI·2A 

FILE COPY 

Dale 
Regional Sanitarian 
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Health Department ., .. , . I 
Identification Number -"-C.:... • .:.' __ '~'-' -"'-.--'-' ...:.-0..-=-..:::....' 

Scnamatlc drawing of sewage disposal system and topographic faatures. PAGE 3 OF_~_ 
Show the lot lines of the building lot and bui1~lng site, sketch of property showing any topographic features which may impact on the design of 
the system, all existing andlor proposed structures IncludinG, sewage disposal systems and wells within 100 feet of sewage disposal system and 
reserve area. The schematic drawing of the sewage disposal system shall show -sewer lines. pretreatment unit. pump stalion, con~eyancl!t sys~ 
tern. and subsurface 8011 absorption system, reserve area, etc. When a nonpublic drinking water supply Is to be located on the same lot show all 
sources of pollution within 100 feet. 

o The information required above has been drawn on the attached copy of the sketch submitted with the application. 
Attach additional sheets as necessary to illustrate the design. 

--- ! 

r ~ - --..---- .-----: ... - .-.- -

(' -_.- _ .---
t . . _ _ .•. _. __ .• _ . . . ~ _ ._._._. ___ ._~/ 

. ~ .. , .. .. .. -

~-

~.2,:'",~ - · ~ 

.. ~ .. 

7 ... -, .; 

The sewage disposal system is to be constructed as specified by the permit 0 or attached plans and specifications 0 . 
This sewage disposal system construction permit Is null and void If (a) conditions are changed from those sho":,,n on the application {b} condi
tions are changed from those shown on the constNction permit. 

No part of any Inslallatlon shall ba covered or used until inspected, corrections made If necessary. and approved. by the local health department 
or unless expressly authorized by the local health dept. AnY part 01 any Instanatlon whIch has been covered prior to approval shall be uncov-
ered, If necessary, upon the direction of the Department. . 

Date: _....:..; ..:·:...co:~·,....:.......!. __ lssued by: ! I j ( ) ,., ' ,,/ I . .. ... \ < ~ , ' .1 "-_ 

Date: ____ ....:. __ ·· _'_' __ Reviewed by: 
.- . / / Supervisory Sanitarian 

/ . 
/ /,/ , ' , , 

This Construction 
Per"l\t Valid until 

----------·-------------------------------7-------------------------------------------------
If FHA or VA flnancing 

Reviewed by Date _____ _ _________ Date ____ _ 

Supervisory Sanitarian 

II·?A 

Regional Sanitarian 
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_ _ .. ............. -_ ....... -. VII'~ll ... IM 1---.Jc:>f.. .1 , ' I 

WATER WELL COMPLETION REPORT °BWCM No. 

;tate Water Control Board 
'. O . Box 11143 

(Certification of Completion/Countv Permit) 

11' North Hamilton St. 
lichmond, Va. 23230 

r-----------------~ SWC8 t'ermi t ________ __ _ 

County Permit ___________ _ 

:ounty/City _~~~~~~~~..<e::J:.£C<-~-___=____:_-----~ County/City Stamp 

Cert ification o f inspecting official : 
This well does does not ______ 1 
meet codellow requirements. 

• Virginia- Plane Coordinates 

N 

E 

Latitude & Longitude 
N 

W 

Topo. Map No. 

S. ___________ _ 
Date ___ _ ___________ 1 

For Office U~e 

r-.. 1.0. No .. __ -,---__ 

SUbdivision.Jl!i; q q.,.1 Ar;etl.H-r~ 
Section.Ms_ t;;) C 

t Ele'vation ft . ~~~~~~~~~~~~ee~~~~~Block 
Lot~~.L - )<...,1# 19 t Formation 

, Lithology Class Well 1_. _ _ , IIA . • ___ _ 

RiJr Basin .. 
-

118 , lilA J..,-' . IIIB ____ _ _ Phone'_~t;£~S"~.:lu/ ':tY.~Oa:5rzL ________ _ 

' Province IIIC ___ IIID HIE 

Type Logs : WELL LOCATION: ____ Ueet/mi5es _____ directionl of _ _ ___ _ _ . .. _ _ _ _ __ • __ ___ _ 

Cuttings and feet/miles (direction) of_--.,.-,,.-_ ____ _ 
tl f possible please include map showing location marked I Water Analysis 

Aquifer Test 
Date started '7- a..y _ 8'7 ° Date completed 7- a~- Ei7 Type "9 ?(yJ"" .. , t "..'ii:r~ 

NELL DATA; New J,r'" Reworked' ____ Oeepened, ___ _ 

ITotal depth 90 It. 

'Depth to bedrock ·~S ft . 

)Hole size (Also include "reamed zones) 
o _~bl:>.. __ inches from -'OU-__ _ 
o Inches trom 

" _ ____ Inches tram 

'Casing size (1.0.1 and material 
- ri-= . inches from _-,0,,--__ _ 

Mate rial 1)..1 c:: -

to 90 ft. 

to 

to 

______ It . 

_ _ ____ ft . 

to RO' ft . 

Wt. per foot or wall thlckneu ______ in. 

" inches from to ft . 
Material 

Wt. per toot o r wall tntCkness _______ in. 

" inches trom to ------ _______ '1. 
Matenal 

Wt. per foot or wall thickness in . 

IScreen size and mesh for each zone (where applicable) 

• a- . inches l.am ~S- to -3:~O;L ___ It. 
• Mesh size .01 k Type _..,iJe::..lItL..:C-.==-_____ _ - ; 

" inches tram to ___ _ It . 

- Mesh size Type 

° inches from _____ to ______ ft . 

- Mesh size Type 

° Inches trom _ __ -:-_ to _____ _ _ ft . 

• Mesh size Type. 

Gravel pack 
-From gQ to 
-From to 

__ '2"--,,,0,,-___ ..,- It. 

It. 

3rout 
"F,om --'2- to J..:L- ft., Type 

to _ _ __ ft ., Type 

2. WATER DATA· Water tempe rature . ___ _ ~.:L ____ . _ __ OF 

-Static water level (unpumped level -measured) _ _ i __ ____ '1. 
-Stabil:zed measured pumping water level ___ .,//.JC;(iA1. _ _____ 't. 
-Stabilized yield /0 gpm all er - -J- hours 

Natural Flow; Yes No J..- , flow rate . ~pm 

C omme nt 0 n qual it~ ..1"""", _ eo-.-J; ;t. -xL---.:.'-'MS<:> ..... S"O:6i.. __ 

3. WATER ZONES, F,om~_--;;"~__-
From 'ftL To 90 . From To . _ _ _ _ _ 
From ___ To __ _ From _ ____ To _ _ _ __ _ 

4. USE DATA , 
Type of use : Dr~nkin9_i./' __ . Livestock Watenng ______ _ 

Irriqation ___ Food processing __ __ . Household _ ___ _ 

Manufacturing _ __ ' F Ire safety _ _ . Cleaning 
Aecreatir.m ___ . Aesthet ic ___ . Cooling or heatlO9 _ __ _ 
Injection . Other __ . _ _ 

-Type of facility ' Domestic ~. Publk: wa ter supply ____ _ 

Public institution ____ Farm _ __ . ,Industry _ ___ _ 

Commercial , Other 

5. PUMP DATA, Type _ . __ ' R;ted H.P .. if¥ 1#0./< 
eln!ake depth ___ ,Capacity ___ .... . _ at head 

6. WELLHEAD : Typl. well seal 

Pressure tank ___ gal. , Loc. 

Sample tap , Measurement pon 

Well vent~. ' Pressure reli ..: ! valve 

Gate valve _ __ , CheCk valve lV\ohen re~Ulred) .J44L1l. i. 
~Iectrical disconnec t SwitCh on power supply' ________ _ 

7 . DISINFECTION : Well dis infected t--"" yes no 
Date ?-,l,Y-1t? Ois,"fect~1~~-~-sed- pC-.. q 

Amount 6.:1"7' ~/( ,~iours used._....J.{ _______ _ 

8. ABANDONMENTtwK'ire c?ppllcableJ .Yfl ___ no ~ 
Casing pulled yes no • ___ nOt applicable, _____ _ 

Plugging grout From ____ 10 ___ --1TIaterial, _____ _ 
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...... .;:t ..... ~. - -'-C/- . V --- '7~ "'. ' it ~---------. 
9 . State law requires submitting to the Virginia State Water Contlol .Boart1 Information about groundwater and wells lor every well made in the State 
intended for water, or any other non-exempt well. This information must be submilled whether the well is completed, on standby, or abandoned. 
Information reqUired includes : an accurately and completely prepared Willer well comple tion report, fuU data from any aquifer pumping tests, drill 
cuttings taken at ten foot intervals (unless eltemption is securedl. the results of any chemical analyses, and copies of any geophysical logs, Quarterly 
pumpage and use reports. afe required from owners of public supply and industrial wells, COUnty or State permits 10 drill may be required in some parts of 
the Slate . SOIT'le counlies require submission at a waler \l'Yl!1I completion report . The Virginia Stat", Health Department requires a water well completion 
report fer ~ublic 54Pply wells. 

10. DRILLERS LOG (ust!: additional Sheen if necessarvl 11 . . 12. DIAGRAM OF WELL 
CONSTRUCTION 
(with dilllf!nsions) 

DEPTH ifIHtl TYPE OF ROCK OR SOIL REMARKS Drilli..,.. 
From To (color. maCerial. fossils, twlrdneu. (water. CII ... ing. c. ... iti.l . TinM . 

T 
• 0 etc.) br~.n, cor., shot. (etc.) (Min. I 

et.. ~.--9 0 /D '70 ~ /0 (7..0 ~~/-'~ .Q I 11 11 /ll~ 0 30 
o · '10 .4»-~ V V 

\, 
I' V' 

0 'IS- ~~ 
. , ..... 

:J SO-
I ,.r 

S G~ 1$e/"'# fJlI. ':'-

~~~t !J t"]r- d'~ 
J 'lo ;:LI-J~ ~~~~ 

"to ti3,.J) ~~ /1/-I-~ /?,,. -"" 
<.<l<d'~ 

. rJ/~ e __ 
~ 

l<-

i, 
~~J 

I -

" 

J 
, 

I' 

@ 
~ 

'\., 

'~ ~, - I, 

~ 15 

II! 
~;... 

~ 
13. Wt!:lI lot dedicated? ; Size h . X ft. ; Well hou se? _______ _ 

Distance [0 nt!:arut pollutant source _____ It ., Type __ :-,-___ .,-___ _ 

Distance to neart!:st property line _____ ft .. Building ,./00 ft. 

14. WA.TER SERVICE PIPE: Checked under _____ p . • • L (or 
State Water Control Board Regional Offices minute,. Pipe ,ize ____ incr..,. Mohrio! _______________ _ 

V~lIey Reg. Off. 
116 North M.lin Str«t 
P. O. BOI( 268 
Bridgewatt!:(. V.I. 22812 
703·828·2595 

Southwest Reg. Of!. 
408 E.lit M.lin Street 
P. O . Bo)( 476 
Abingdon, V.I. 24210 
703-628·5183 

West Central Reg. Oft. 
EltecuU"'e Park 

' -. t·. !S 312 Peters Creek Ro.d 

*..:;' ROAnoke, V.a.. 24019 
.•.. 703- 98~ -7432 

Pieamont Reg. Off . 
4010 Wen Broolld Street 
P. O . Bolt 66i6 
Rlc:nmond, V •. 23230 
804 ·257·1006 

T idewUer Reg . Off . 
287 Pembroke Office P.a.rk 
Suite 310 Pembroke No.2 
V.I. Beollcn , V.I. 23462 
804·499·8742 

In, 'oll.r ___________________ _ 

Dol. ________________ ___ 

I~ . t certilv that the Information contained hert!:ln IS true and correct and that this well 
andlor systt!:m has . been installed and constructed In accordance with the reQuirements 
lor well construction as specified in compliance with appropriate county or independent 
city ordinances and the laws and rules- of the Commonwealth of Virginia . 

Northern Vifginj~ R.g. Off . Signaturec:i"':="::':.,.<"" ... ~ .... J."'''"'''''''7'=-----'(Seall. Date.k;?.. cf - '8"'1 
5515 Cherokee Avenue ~ 

Suite 404 License No. 7'0 0 I W 
Aleundria, V.I. 22312 -
703 ·750-9111 
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Health Department 
Identification Number 

Schematic drawing 01 sewage disposal system and topographic features. 
I . ,.,; 

PAGE __ " OF...::::::::: 

Show the lot lines of the building lot and building site, sketch of property showing .any topographic features which may Impact on the design of 
the system, all existing and/or proposed structures including sewage disposal systems and weUs within 100 feet of sewage disposal system and 
reserve area. The schematic drawing of Ihe sewage disposel system shall show sewer lines. pretreatment unit, pump station, conveyance sys· 
tern. and subsurface soU absorption system, reserve area, etc •. -When a nonpublic drinking water suppty Is to be located on the same lot show all 
aources of pollution within 100 feet. . . 

o The information required above has been drawn on the attached copy 01 the sketch submitted with the application, 
Attach additional sheets as necessary to Illustrate the design,.-I< ,:> L '.; v .'. ' '. /; . ( , .j.: .," , " .,.>;;' '. " ~'j: /' .... . ~ " . 

I ··.L /,.-// . .1 /- / (.: :.. (;. /1..// ; ';.' . ~ .. . ~;!,( 0 · .. ·;//: .~.·(: ; -.. I{!,!?:: 
I . ,"- /', - .' , ' . .' ,~,;-

," 
, 

' .. . ' \.. 

t • 

! ~/ f L-.---.l __ 

, . 
: 1 , 
, 

. 1 
! i , . 
, I 
I! 
j ; , , , 

i 

I) 
I· 

i, ' j 
: • t 

,. /' ", :.: S 1..~' / "; 

·.-L '.- i~/': .{ . .... I:~·(~ -. 
' l~ .. ",,,;, {;' /';r" ':'" 

1, 

.(. :.,.-
.. / .' 

" . --' .' : 
; 

. t.h-;:1. L tit. ' ·· j." 

. j,. ;:~'_:S._ .. :I:i~;·: __ .::::. __ . : .'. ' .; . __ ___ .. , __ .. __ . __ .. __ . __ .. _. __ .. . _ .. _._ .. ___ "._'._._ 

. . . ; . --: .... 
~.~ -~;., 

. : ;;I~: J-.. 
/-" /; . ' , 

.-.--.," " '. , 

, ~. ' . 

,,' ./- " f ... . 

The sewage disposal system is to be constructed as specified by the permit Q or attached plans and specifications 0 ' 
This sewage dlsposaJ system construction permit 15 null and void II (a) conditions are changed from those shown on the application (b) condi
tions are chnnged from those ahown on the construcUon permit 

No part of any Installation shall be covered or used until Inspected, corrections made If necessary, and approved, by the local heallh department 
or unless expressly authorized by the local health dept. Any part of any installation which has been covered prior to approval shall be uncov
,ered. if necessary. upon the direction of the Oepartment 

./ ./ .... -..-
Date: .'.:- .;:'. ~ 7 Issued by: _~"-/'-"-'/'-"" ",,":"?"-' _-",-'~ __ '-,-, ."',:..;-_ .. -'''',_.- --''-_., ____ _ 

Sanitarian . ,r :~ 
, . -' ........................ .-...-:.--: :/ 

Date: , .. _~ _-'-___ :'-:"--__ ..JReviewed by: ' _.,_-'--'-'--,'--"'-__ .,.'--'-_-"J_ .. -'--'-____ _ 

This Construction 
Permit Valid until 

_______________________________________________ ~~~~!O~_~a~~~~~ ______________________________ _ 

If FHA or VA financing 

Reviewed by Date ~ ____ _ 

C.H.S . 202B Aeviaed 6J84 , .. 

_________ Date 

Supervisory Sanitarian 

11-2A 

Regional Sanitarian 
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Commonwealth of Virginia 
Uniform Water Well Completion Report 

Generallnformallon 
Orllling Method ~ 'jjtki;P' 
Depth to Bedrock _ .... 3uO"-__ 
Static Water Level --,I/~ __ _ 
Well Dlslnfectlid If or N) ;'.Lv 

Casing 
From Q 10 -.:ll/-::;O:::.... __ 
Size,. Malerial-l"~v:.J:C:<...._ 
Weight/Schedule _ .. __ J __ _ 

Grave' Pack 
From J8' 10 <tIC ' 

Grout 
From 0 to or. 0 

Bora Hole Slze.,......!~"''-,-_"T>.
TypacL.,./e fl:L;ZJ". f 
Melhod . fAA" 

Waler Zones or Screened Intorvnl. 
From '1o to <./., 
Mesh Slze..aJ.:.... Olam.~ 
From ' 10 
Mesh $1Z8 __ D~Iam.'---=--=--=-

• Well Data' 

Date Completed /- q?(,,-91( 
Yield a 0 (GPM) 
Stabnlzed Water Level ~ ~ 
Disinfectant Used ct 7', .. 

From 10 
Size Malerial -----

, Weight/Schedule ____ _ 

From ___ to __ _ 

From to 
Bore Hole Size ---
Type~ _____ _ 
Method ______ _ 

From to 
Mesh Size -=OO:-la-m.--
From --1-0 = __ 
Mesh Slze_ Olam. __ 

• Use De ... 

Tax Map 10 
VOH Permlt',;t"3""<t:-:--"=?':-'j''-_''''j:-;/''''3''''8'''=:: 
vwca Permit 
vwcalo ------
Coun~ _____ ~ _____ _ 

Total Depth of Well K 
Length of Test :r «<so 
Natural Aow (Rate) x.o 
Amount Used 6 '9 41,'1/ I 

From t· · 
Slze Mater i: II 

Wefght/Schedule ____ _ 

From ___ to 

From to 
Bore Hole Slze, ____ _ 
Type 
Method---------

From to 
Mesh Size Gi ' 
From to 
Mesh $tu ___ I:" 

Private Well: 
Puhlle Wen: 

Dome~lIr. Y 
Community __ _ 

Agricullural -,__ Industrial __ _ 
Non Community __ _ 

' I 
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Drlll~rs L02: • • . :~ _ ......... 

(Use additional sheets if necessary) 

Depth Description of Formation or Sedimellt 

:t, /0' ~ .~ d. ,jI 0 
41~ . /0 ~ ::t o· 

~S- ' tJti:!i~~- -
~o ~ 
~;-_ .:3.5 
rJ6- 'fS- 642 C2-A-. 

.. --
.. , 

.-. - -

, 

[ certify that ihe. information ""ntained here is true and that this well was installed and COil . [ in 
accordance with tbe permit ,,,,.I furtber that the . well complies with all applicable stal" ' · ,~,I 

regulations, ordinances and I:\ '·~ _ 

Phone y ?.2 I MO 11' 

Drillers Sjg~ature fo.-t ~e---: 
Representing e 
Virginia C~ntr-a:-:c-:to~n-'L;-:-ic-e-ns-e--::t71'-"-n7b-e-r-:-:O:;:;-t-;-::&?:;"&"';:2:;"0-=-------------------

Date /-Olb-'lt 
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Health Department 
Identification Number 2 3 '/ - '1 J _ I I ~ l 

Schematic drawing of sewage disposal system and topographic features. PAGE ~ OF ~ 
Snow the lot lines of the building lot and building site, sketch of property showing any topographic fealures which may impact on the design of 
the system, all existing and/or proposed structures Includi~g sewage disposal systems and wells within 100 feet of sewage disposal system and 
reserve erea. The schematic drawing of the sewage disposal system shall show sewer lines, pretreatment unit, pump station. conveyance sys~ 
tem. and subsurface soil absorption system, reserve area, etc. When 8 nonpublic drinking water supply is to be located on Ihe same lot show all 
sources of pollution within 100 feet. 

o The information required above has been drawn on the attached copy of the sketch submitted with the application. 
Attach additional sheets as necessary to illustrate the design. 

2) mll ,>< ' lllfl(L. 'r kZf,,;,r,;'I! T{(~tJcLd _1 1 ': 

-S) GfrJaj/ f5'f1((iJ~ (,(iyv"l ,£iJ, , 

'1) if v r f 0<,:: iVlir,-'j (S /i / 0:1 :1,':- 5) 

5) r:~<JI<" (j) 1~{!Jfi)D"~ oNLy. 

"') t C' i>\6'L,/ i--J) A(frl(i JiJi'-,,, 5o,L A</l'1'11'J£ 

f)1ifjJ(.>Jr; 1'1$", r (j'Ltl P , 

7) FleJ"L 'jilllu,,' 1'1 0$./ bE rOl"pLt;,,;t; ",J~ 
"-SiT,i c-;-:; ,) ;?''J 1-i ,;)L TL llrfi/. , 

'jj) !'i '; Ii([ I",;{/ :lS' r.,c~" /b":", 5'ulj;'~~J'I' 
Stjll 'l:.- 1n1Jj( 'rlUI"i? ""'J I 07 r,'~~ l}<JjltJj,il '1 

9) n G., t...). -2. I S / ':'1",1<':1) """J'Y' I 

-= ! 0 i7 
, 

C;~.v. In t jJ" =:l 

I ! Ii 
~ I .s/' -I ... (.-

I I ! 
III ===:::.=== 

t 

!' 
II 

=-:_=_~: =-= =-:5'1~~ : 'T.SZ-
; i,t1'" : = :.::. __ -: $L:)pf.. 11 
I' "1 --'-----
f ,I I J . S%SL,;)#~ 
, L '1 .' , L,:"'-- --'----~ 
~ :::./ =- ::.. ---"'-----~= - -
i 1 i..Ju l iJd/ilfL . ! 

l fl'W.-e-:;t ., \ . 

,'-'-
___ "_.-_, __ I..L,l-_, l ___________ _ 

,.,5 I ~:;_ , . 
• I 
, I 

I I 
/1-1 (J (? i<. f) 'I '-l. ( . 

The sewage disposal system is to be constructed as specified by the permit 0 or attached plans and specifications D. 
This sewage disposal system construction permit Is null and void If (a) conditions are changed from those shown on the application (b) condi
tions are changed from those shown on the construction permit. 

No part of any Installation shall b~ covered or used until Inspected, corrections made If necessary, and approved, by the local health department 
or unless. expressly authorized by the loca' heaHh dept Any part of 'any InstaHation which has been covered prior to approval shall be uncov· 
ered, If necessary, upon the direction of the Department J V. . / 
Date: i f (~- lJ, Issued by: L~AQ-4, "vi' L'S,( elf..- ThisConst,ruction 

V .' ' Sanitarian / Permit Vah<!.!'ntll 
/ ,' / _ .. ,_,/ .- _ C>v 

~. . ., . ___ ".~" •. , oj ,Iv Date: ~t,./Ic.:.- -'..'';''-'--''''c.::.:--:;..- ___ Reviewed by: 
/ 

. /.'- superVIsory Sanitarian ~ . . 
M~ _______________ • _________________ • _____ ~. ___ • _______ • __ ._~_. __ • __________________________ _ 

If FHA or VA financing 

Reviewed by Date _____ _ _________ Date ____ _ 

Supervtsory Sanitarian Regional Sanitarian 
C.H.S. 2028 Aeviaed 6IB4 II ..,,. 
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o"n GW.2 
918·tO.OOO:. 

1ter ~ntrol Board' 
x 11143 

./ COMMONWEALTH OF VIRGINIA 

WATER WELL COMPLETION REPORT 

{Certification of Completion/CountvPerm~tJ 

"BWCM No. 
" ,~ 

r-----------------~ 
'11 '''orth Hamilton St. 
:ichmond. Va. 23230 . 

S'!'/C8 Permit __________ _ 

County Permit. __________ _ 

Certification of inspecting official: 
~ounty/City ________________ --:=-:---=-______ __ 

County/City Stamp 

This well does ___ does not. _____ 
1 

meet code/low requirements. 

• Virginia- Plane Coordinates 
S· ___________ I 
oate ________________ 

1 N 

E 

"Owner-WH/~ 
~ l _______ F~or~O~f~fi=ce~U~$!e _________ _J 

.Well Designation or Number· __ ~~~~-_o____,,_-------

Latitude & Lon9itude Addre .. ~~C Mv,e~ nl'Z
~~/ .------------------------------.., 

N Tax Map 1.0. No. ____________ __ 

W 
Phone' ________________________ __ Subdivision_. ________ . __ __ 

)Topo. Map No. 

• Elevation ft. 

'Formation 

'Lithology 

"Drilling contractorJ!;Jt.1:,STZrA.J . Jlvn-r /<1- WV"J-{..-C!.S 

Address '-~? s= t5?<-~~D;<
IZ;g~ Uv',. t!t~ VJ4-

Sectio" _____________ -I 
8Iock _______________ 

1 
Lot _______ · _________ 1 

ClassWel~:. 1 ___ .IIA . ____ _ 

'River Basin 

• Province 

118 '. IIIA __ .• 1118 ___ _ 

111 C -;:::7'"" 1\1 0 III E 

'Type Logs WELL LOCATION: _____ ,Ifeet/miles.:.. __ ---''--diroctionl of _______ . _. __ _ 

• Cuttings and feet/miles (direction) of ____ - __ --__ -------
(If possible please include map showing location marked) )Water Analysis 

• Aquifer Test 
Date started ill h , 

WELL DATA: New ke-wol'ked, ___ _ 

depth ~ 
Deepened 

.' . ft .... 

• 1 to bedrock ft . 

-Hole size!??o i~clude reamed zo:= 
- ':t! /z..J.nches f rom __ ..J!~C:: __ to -¥'2-.- ft. 
" _____ lOches from _____ _ to ". 
" ______ lOcnes trom ____ _ to ft. 

-CasIng size (1.0.) and material 
" 2 inches from ~_j,O~_ to _~-:2-",:::::O= ___ ---.!ft. 

Material' ____________________ _ 

Wt. pe~oot . or wall thlckness __ ......... ____ in. 

" I l'f inches from _"?-L!)..=:.' ::::;. __ to '!if 2:0 ft. 
Material ______________________ _ 

Wt. per toot or wall thickness in. 

- inches tram to _______ ft. 
Materlal' _____________________ _ 

Wt. per foot or wall thicknp.ss: _____ _ in, 

_Screen size!2'1 mesh for each zone (where applicablel ... 
- / l!I= inches from S ~ to cr.--.c·_--=-= __ ft. 
"Mesh size ,Q/O Type)? t/ C!---
" inches tram ________ ~to ______ _ ft. 
-Mesh size TVpe 

" inches from ____ to ______ ft. 

'Mesh size Type 

" Inches from < ____ -"-_ to ______ .It. 

·Mesh size _______ Type ___________ _ 

I pack 
rom !?tt) 

- From _____ _ 
to _......::t.,?c::-.~.l-==-_~- ft. 
to '.\." ft. 

'Grout . ~ . /J 
"F'om ~ to 7Z7t/a. Tvpe e't:ner~ 
-From to ____ ft., Type 

2. WATER DATA. Water temper"iture_~_~_ OF 

. • Static water leve! (unpumped level·measured) -p- ___ ft. 
.Stabil:zed measured pumping water level ~O--- ft . 
·Stabilized yield ~gpm alter ____ L Ii/=z.. hours 

Natural Flow: Yes No t---: flow rate; 9 pm 

Comrrent on qualitv --z....D ~: _____________ _ 
3. WATER ZONES: From "'7<:OTo~....:2..... 

From ____ To _____ . From _____ To ______ __ 

From To _____ ' From To ______ __ 

4. USE DATA: 
Type of use: Drin.king L---:Tives~ock Watenng' ______ _ 

I rri~ation ___ Food processing ~ ___ • Household ____ _ 

Manufactu~i~._·_._._. Fife safetY _ . Cleaning 
Recreation _"_-_. Aesthetic __ . Cooling or neatI09 ____ _ 
Injection __ :Other ___ . _______ ~I __ • ____ _ 

-Type of facility : Domestic ' z..-. ,Publ~ water supply, ____ _ 

.. 

lie institution Farm ___ ' . Industry 
c~< ,Other . _______ . ____ _ 

5. PU ATA' pe • Rated H.P. _______ _ 

.Intake~ ~L-'Capacity __ _ at . head 

6. WELLHEAD: 'Typ'l. we al ( ... ?I ~ 
• • / .I/'~~ ~~~ '-!!Or:; coc. .~ ____ . ____ _ 

Sample tap • 

Well vent sure reli.!f valve 

,"<late valve~· ' . . valve IVoIhen requlredl ______ _ 

Electrical disconnect Sy9' ' h on power. supply' _______ _ .. .. -
1. DISINFECTION: Well inf ad _~es' no 

Oat., S,"f.t used ~.ur- ,RIq 
Amount 0 Zo- . f! ~--'~K.."----o-----

8. ABANDONMENT {where ~phcabli es~ __ '_no '. : • 
Casing pulled Ye1 ___ no. ~ not applicable, ___ .:.,.., ~I __ 

Plugging grout From to matenal, ____ -:::::-
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- , 
Owner 

~-------- ----::'-'-------,.~{: , ' -

tsY'tl...Nf ..... 0 . _ ____ _ 

9. Slate law requires submitling to the Virginia State W .. ter Contlol .Boartj information about groundwater and wells lor every well made in the State 
intended for water. or any other non-exempt well. This information must be submitted whether the well is completed, on standby. or abandoned. 
Informa iion requirMl includes: an accurately and completely prepared water well completion report, full data from any 3Quifer pumping tests, drill 
cuttings ltaken at ten foot intervals (unless exemption is secured)' the results of any chemical analyses. and copies of any geophysical logs. Quarterly 
pumpage and use reports are required from owners of public $Upply and industrial wells. CountY or State permits to drill may be required in some parts of 
the sta te, Some counties require submission at a water well completion report . The Virginia Scate Health Depa rtment requires a water well completion 
r~rt fcr publ ic sl.4PPly wells. 

10. DRILLERS LOG tu~ additional Sheets if necessary) 11 . 12. DIAGRAM OF WELL 
CONSTRUCTION 
(with dimensions) 

OEPTH If_tl TYPE OF ROCK OR SOl L REMARKS Drilling 
From T. {color, m.aterial. fossils. hArdness. (wat.-. awing; eawiti". TirM 

atc.1 broken . cora. shot~ (atc" IMin ,) !() 

5. 0 (2- 7Z'-?' ~/L- C!.c-P'1-7 f 6. 
I 'II- s~ ) 

C2- "?o ,qlvv- ;5/'tx/0 /!f7t &>tJ' 
< 

i.f'L Gb.t2-S-r 5"40 ~ _d 

J I- ~ -<J"" 

~ 
~ -

(JI"fCt? 

:,.-- I--- 3D 

~~ ~ ~ ~ I 

I~ J1 
~ ~,~ ~' L....J J " f/).:: '12--

- <f~« 
~~ 

, 
I 

13 . Well lot dedicated ? : Sile ft . X ft .; Well hou se? _____ _ 

Distance to nearen pollutant source _____ It ., Type.,---____ __ .,---___ _ 

t."'.~ .. :1t.1 Distance to nearest property line ft .• Building _ ____ fl . 
~ :W:'ll~ ----

14. WATER SERVICE PIPE : Ctucked uncia, ____ _ p . l . i . for _ _ _ _ __ _ 

State Water Control Board Regional Offices 
V.alley Reg. Off. 
116 North M.ain Street 
P . O. Box 268 
Brldgew.ater, VI. 22812 
703' 82&·2595 

Soutnwest Reg. Off. 
406 Enl Nt;lln Street 
P . 0, Box 476 
Abingdon, VI. 24210 
703·628-5183 

West Central Reg. Off. 
Executive P.rk: 
'512 Peters Creek RO.ld 
RQ..Inokc , V .. . 24019 

·705-982-7432 

Piedmo nt Reg. Off. 
4010 wen Bfo.ad Street 
P . O. Box 661( 
Aichmond, V~.J230· . 
804 '257'10_ 

Tidcw;lt .... Reg.·.pfl. 
287 Pembroke Office Plfk 
Suite 31.0 Pembrok. No. 2 

~ V;I. aelcn.,. V;I . 23462 
804'499·6742 

/ltne,n Vi:gini.a Reg. Off . 
5· Cnerokee Avenue 

ulte 404 
·.Alex.andri;l, VI. 22312 

,,~703.750-9111 

15. 

",inutes, Pipe size _____ incf'las. MQlerial ______________ _ 

Inl,oUer ___________________ _ 

0.10 ________ __ _ 

" c.enify that the in'Of'"mation contained herem 15 true and correct and that this well 
and/or system has been ins talled and constructed in accordance ....,ith the requirements 
for ....,ell construction as specified in compliance with appropriate counll( or independent 
City ordi s and the laws a es of the Commonwealth of Virgmia. 

s;gn"u'9~~':/'-.t.~ __ ~ Is.all,oa,,;d 'yf / ~ 
authorized person) , .c? -=t L L 'I .., 

LICense No . ~ (:..J 0 -z;- ~ l---"" 

" . 
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I 
L 

Heal th Department 
Identification Number . _________ _ 

j 

~I _I 
·The sewage disposal system is to be constructed as- specifled .. by:the· permit ~ or- attached plans and specifications 0 . 
Thls ' sewage disposal system construction permit Is null and void It (a) conditions. ara- changed from those_ shown on the application (b) condi-
tions are changed from those shown on the construction pennlt. . . 

Na' part 'of" any Installation shall be covered or used unm inspected, corrections. made If necessary, and approved, by tha local ' health department 
or unlan expressly authorized by the local health dept. Any part of any Installation which has been covered prior to approval shall be uncoy... 

ered, If neC~Bry. upon the direction 01 the oepartma~nt. / ,"_ : ~ 

Date: ><:. g; "ir ' Issued by: ~d .B £,~ This Construction 
- I f'l 1 I t1 ~dlIJt.rl.n/ _ I / Pe!J9il Valid until 

Date: S-29'-SG. Reviewed by. Ie;.{~;n t( tr~qv! 
Supervisory Sanitartan .-------------------------------------------------------------------------------------------

If FHA or VA financing 

Reviewed by Date _____ _ Date ____ _ 
Supervisory Sanitarian Regional Sanitarian 
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• Ii!!;'iei'~'~-""""''''''~'- -·~i~,~''~'''''''''''''' ; ' ;. " ,. :,:;. ,;" :,. . . " .. _-, . .7\ ~,041;;$" ..... ! i It .\ik .T", IC ,* , '$ -,O ) ,0, .. ; ,, · ~!j.:::f~h' N; .• ~:s ... ,'! ".'~p , j ·*" ·' ;S;f , ,"·j } :t_~f!! :':X. h{1 !I\jHT.ilA1JiH/'i"~" .. ;:;"q~l .. ret.H?I'!H::r. · " ' . 
. ; COMMONWEALTH OF VIRC1INIA 

DEPARTMENT OF GENERAL SERVICES 
D LABORATORY SERVICES· BUREAU OF MICROBIOLOGICAL SCIENCE 

BACTERIOLOGICAL EXAMINATION OF WATER 

SAMPLE NO. 

• t'A,ME OF SUPPLY/ ,10'-,1 - ///IA'V'X.~% ~ II 'l u led ' I Group ' l Jesled ' I Group . - 2' /1 ' . 

~.~'~"-'~~-; I-'~' .... --""""-!, 
_, iiMlPLECOLLECTEDB~;'; .. ' u:::; .,001';;1. 10m!. _ ~] 

~FROM . ~ . ___ ~ ____ . ' _ REqJVED I ' , ~Jt 
10m!. "-

. • 1m!. 10ml. 

1~(..7.p<../ /mu~~ - -- p l$~ 
Po /'?ffJ: _ A ' ..# __ A ~ .A' ~ ~ _ II,Memb.ane Fiit.. . /.:;(. '--_ . Collforms par 1 

, 1 mi. '. 10ml. 

+ Opposite Por1ion Tested Means Bacleria IndicQh"~ ~9:nlaml' 
_ . notion ~PteSenl . ' ...L~~ 

Sa, reverse side for ,ollection information 1- Means Saclo(lo Ind icating Conlamlnahon WERE NOT' p':;senl. 

" 

". 
~' . 
" .. 
;' .. , 
i/ •. 
·.1· 

;' ... 

" 

20
06
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t
ematic drawing of sewage disposal system and topographic features. . PAGE __ OF _ 

w the lot lines of the ,building lot and building site,' sketch of property showing any topographic featUres which may impact on the design of 
system, all existing and I or proposed structures including sewage disposal systems and wells within 100 feet of sewage disposal system and 

erve area. The schematic drawing of the sewage disposal system shall show sewer lines, pretreatment unit, pump station. conveyance sys
, ,and subsurface soil absorption system. reserve :r8" et~~h,",= a non~ublic drinking water supply is to be located on the same lot show all 

)urce~ .. Of pollution within 100 feet. /1/($1.-/ / c:J cJ<:v #/~ . 
.-

rlhe information required above has been drawn on the attached copy of the sketch submitted with the application . 
. ttach additional sheets as necessary to illustrate the design. 

~~~~/7 r· gl'~ . d~ I{ 
l;~ ~~?0t1:~~/Cdfr// 
t~, ~~ '~&Y~ III I i/J./ ~ , , ,-:: -=- = ~-.::..-
I '" I' ~ - -- J 
. - r '\ I':' - - -70 
J 

::j III I~()~ - - - -- ----=-::.. 
.~ J~ .. I · , / 1\ 1(' - '- - - - -

f "\ '" ?J, _ . - . - .--
~I '::t -;, . 'I ~y"rc,!' "uf=---=':: =- ---= 
1:11 "'-- -... II' i'..l"'I~ / 111....-- - ---

;::::;1 ~: I ~~, / l=,-c, -~ ..::::: =--, 1 \1' ,,/ . 
~ -~/ r 1::°" l 
•. " i ;e-i : , ... ' "<:;1 I 

·:r:'1 fUiJf!fi -'-~ -...::- ~- - ~ 
! ~j)(1 ~. IU' i (VI: 

j 
r 

le sewage disposal system is to be cons~ructed as specified by the permit 0 or attached plans and specifications 0 . 
lis sewage disposal system construction permit is null and void if (a) conditions are changed from those shown on the application (b) candl
,ns are changed from those shown on the construction permit. If construction has not commenced within 12 months of date of issuance, the 
·nstruction permit must be revalidated. 

) part of any installation shall be covered or used until inspected, corrections made it necessary, and approved, by the local health department 
unless expressly authorized by the local health dept; Any part ot any in.-stall~tion which has been covered prior to approval shall be uncov4 

ed, if necessary, upon the di.recti:~ of ~he oepartment.~~.:y . _ . :'. . ~~~' . -~' .. ) /~ .' 

::-;_Z;zi~~; ::::.:;~t&k~::: if .. . . 
Supervisory Sanitarian ------------------------------------------------------------------------------------------

If FHA or VA financing 
.... . 

lviewed by Date 
~-... ~- .......... 
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v.n'-.JII'Ur\ I\1S ~/c. olm G.W -Z 

978 - 10,000 
WATER WELL COMPLETION REPORT • BWCM N o. _ _______ _ 

taU Water Control B~rd 
O. Boxl1143 

(CertIfica.tion of Completion/County Permit) 

111 North H.milton St_ 
ichmond. Va_ 23230 

.-------------~--~ S'NCB Permil.:-___________ 
I County Plfmit, ___________ 1 

Certification of inspecting official : 
1unty/ Ciry ______________ -= __ -:::-:---::-_______ _ 

County/City Sramp 

This "Well d<>es ___ does not 
meel code/low requirements. .-----1 

Virginia-Plane Coordinates 

N -Owner ;:. .. 'I'iJ;l Ce" /:rtJ"" /h.u.tP'ay) 
, For OffiCII Use 

s ·~-------------1 Oo'e ______________ 
1 

E -Well Oes~nation or Number __________ ~ _____ L-----::-'~...::::..:.::::O":::!:=-----,.....--l 

ej;~ !i!f!-" ft-.i/C Latitude & Lonl3itude 
N 

W 

ropo_ Map No_ 

Phone_ ~ 
~ 

-0/ 
Tax Map 1.0 . No. 

'In s 09 Subdivision 

Sect;on c:;; I C 
Elevation ft . Contractor ~h • ..c'-!I • Drilling 

Address 

a".-. 
2:.$~ 6rfJ.~ 

/P .. I!' I/dLI-"9 Block / 
-<.0 Formation C+- Lot 

Lithology 

~h.'e!' 9::si;1 
-r-Je Idl Class Well : I ,IIA 

/ '6P2 Or{z/ 118 -- . lilA - - - • 1118 · Phooe'_ 

'rovince IIiC IIID IIIE 
rype Logs WELL lOCA TlON: -.,. ___ ...;{feet/ml~s _____ dlfectlon) 01 ___ _ 

and fee't/miles (direction) of :uuings 

Vater Analysis (I f possible please include map showing location m-.-rk;-ed"""I---------- ---------

\Quifer Test ~ >;Ip -O.te completed ______ ~--Type ' ;9 tff* ,y Date started 

fELL DATA : New ~Reworked'--___ Oeepened, ___ _ 

Total depth ff# ft . 

)epth to bedrock ·ft . 

-iole size (Also include reamed zones) 

- :t tJ: inches from _-'~::" __ _ to .i?? ft. 

- _____ Inches tram ____ _ 

- 1nch~ 'rom ____ _ 

10 

to 

______ 11. 

_ _ _ ____ ft . 

:aslng size (1.0,) and material 
-.)... inches from _ _::_'0"'-___ to,)?? ft . 

M;;;edal_.J.1''-..::0.-:'C:.' __________ ''T7Z:-_ 

WI. ~r foot _____ or wall thlckness_.Jk:s:;,:,(~"'{h:..::..--in . 
- ll; inches from a to ~ h . 

Mate,;al /'1/ C 
Wt. per loot _____ o. r wall thiCKness s:.: £. 54? in. 

- inches trom to . ____ ft . 

Matenal ___________________ _ 

WI . per toot or wall thicknf!5S ___ _ in. 

5creenlize and mesh for each zone (where applicable) 

- 17 . inches from. " 2 to JO 
• Mesh s;ze • 17 10 Type pVC' 

fe 

• inches from ---'0 ft . 

- Mesh size Type 

~ inches from to ______ ft. 

- Mesh size Type 

- Inches tram to ___ ft. 

-Mesh size Type 

iravel pack 

c.'" e£. ·From 10 h . 
-From 10 ft . 

rout 
-I dO fP....r£.dJ -From 10 ft .• Type 

-From to ·fL. Type 

2. WATER DATA· Wa ter temperalure 

.Static water level (unpumped level-measured) 

-Stabil ized measured pumping w ate r level 
·Stabilized yield I;;... gpm after 

Natural Flow: Yes No . flow rate . 

Comment on Quality 

? 
~o 

To 

3. WATER ZONES: F'O~TO z.cf 
From _ (gr To "0 . Fro m ----
From ___ To ___ . hom ___ _ To 

OF 

fe 
It. 

hours 

gpm 

4 , USE DATA: 
Type of use : Drinking /. Livestock Watenng ______ _ 

Irriqation ___ Food processing __ _ . Household ____ _ 

Manufacturing ___ • F Ire safety _ _ . Clean ing 

Recrear ion ___ . Aesrhetic ___ . CoolIng or heatlng _ __ _ 

Ini p',=~ i t:' ., . Othc, __ ._ • 

-Type of facility : Domestlc~, PublIC water supply ____ _ 

Public institut ion Farm __ . Industry ____ _ 

CommtHclal • Other 

5. PUMP DATA: Type ___ _ _ ,Rated H.P. ___ ____ _ 

-Intake depth _ __ .CapaciIY _ _ __ .t _____ head 

6. WELLHEAD: Typ(. w ell seal _____ -. _________ _ 

Pressure tank gal.. Loc. 

Sample tap ____ • Measurement port _________ _ 

Well vent • Pressure ret iA valve ___ .,--_____ _ 

Gate valve . Check valve {when requ lred) _ _ ____ _ 

Electrical d isconnect switch on power supply _______ _ 

7. DISINFECTION: Well dis infected ._.~ yes _____ no 
Date • Dis infect;)nt used __________ _ 

Amount . Hours used -------
8_ ABANOONMF.NT (where ~plicabtel • yes no ___ _ 

Casing pulled yes no • _ __ no t applicable ____ _ 

Plugging grout From ____ Io ___ --..rnaterial _____ _ 
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BWCM Na. ____ _ 

law require'S submitting to the Virginia Scate Water Control Board information about groundwater and \'Ye1ls for f!Very well made in the State 
'0( Wlter. or any other non-exerT1l1 well. Th is informat ion must be submitted ~hether the well is completed. on standby, or abandoned. 

~
J:~~:,::;; required includes: an accurately and completely prepared water well completion report, fu1l data from any aqui fer pumping tests, drill 

at ten foot intervals lunlen exemption ill sec:uredl. tha rMults of any chemical analy~. and copitu o f any geophysical log$. Ol.lartarly 
use reports are required from owners of publ ic supply and industrial wells. County 0( State permits to drill nuy be required in some panl of 

Some counties require submission of a wiltltt' ¥Veil completion report . The Virginia State Heal th Department requires a water well completion 
public s~l~ wells. . 

(use additional Sheets if necessary) 

St~te W~ter Control Board Regional Offices 
V~l1ey Re-g. Off. 
116 North M.tln Street 
P. O . Bolli 268 
BrldC}ew.lter, V ... 22812 
703·828·259:1 

Southwest Reg. Oft. 
4.0& E.ut M .. ln Street 
P. O. BOI( 476 
Abln9(ion, V • • 24210 
703·628·51 S3 -

West Centr .. ' Reg. Oft. 
E •• culi .... P .. rk 

. :nU2 Pwters CrHk Ro .. d 
R~nok • • V ... 24019 
703 - 912 -7432 

Piedmont Reg.. Off. 
4010 Wflt Bfo .. d Street 
P. O. Box 6616 
Richmond, V.I . 23230 
a04·257·1~06 

Tldew.tler Reg. Off. 
2117 Pembroke Office P.trk 
Suite 310 Pembroke No. 2 
Va. ae .. ch , V ... 23462 
804·499·8142 

Northern Virginia Reg. OU. 
5515 Cherok .. Avenue 
SuUe 404 
AI.undria , V~. 22312 
703·750·9111 

13. Well lot dedicated? ; Size 

11 . 

Drilli~ 

Tim:.-

CONSTRUCTION 
{with dimensions' 

ft. X ft .; Well house? _____ _ 
Distance to nearest pollutant source ______ ft .• Type'.,-______ -:-___ _ 
Distance to nearest property line ___ __ fe ., Building ______ ft. 

14. WATER SERVICE PIPE: Ctwechd under ____ _ p . Il. i. (0' ______ _ 

1ft1nule,. Pipe si :u _____ Jnc.raes. Mot.rial ___ ~-----------
InHoller ___________________ ____ • __ . ______ _ 

Dof. ______________________ _ 

15. I certify that the information containt:d herein is true and correct and that this well 
andlor SV-Slem hall baen installed ard constructed in accordanca with the requ iremenu 
for well construction as specified in compliance with appropriate county Or independent 
City ordinances and the laws and rules of the Commonwealth of Virginia. 

Signatu,. -;;:t:~vo:£ l4Juf__ (S • • 1I . 0.t. lold~ 
(?'N;1Idrille, or autho~" ?'3 / b :... 

Ltcen,. NO .. -'~"'_~J:. .... _.L.:.....::.._~=_ _______ _ 

20068
 



-, ' 

- ---

Heal!!, Department 234-86-0199 
Identlficabon Number ____ -..:..' __ ~ __ 

" "Schematic drawing olaewaga.disPosal syslam'and topographlcleatures. : -'.' -:,,: ~ " :' ,- ' . .. ' PAGE ' .;t"OF":J..: '. 

-.~ .. 

-The sewage disposal system is to be constructed.8S.specified by-1he permit D or attached plans and specifications D . 
.. This sewage dfsposal system construction ~It Is nun· and' voId' If {a> condlllons are changed from· those shown on the application (bi condl~ 

lions are changed from thoee ahown ,on the construction permll . 

. No part of any Intta1I.Uon shall be covered or used until Inspected. corrections made- If necessary. and 'approved, by the local" health department 

.. or unleaa exprusty authorized by the local health dept. Apy-PRrt of· any Installation which hu been covered prior to approval shall be uncov-

ered, lf n~n~e dlr~on of the oepartmenV (/ z:: 6-~/ 
Date: () b Issued by: Lk+ ---=-

#.:I~an' I"tt 
Date: ,5"- 9 - $? (,., Reviewed by: u.lI<. l/flr.Al14,1,,-D, 

Supervbory Sanitarian 

--------------------------------------------------------------------------------------------
If FHA or VA financing 

Reviewed by Date _____ _ _________ Date ____ _ 

~I U\ArvlAnrv SanUaria.n Regional Sanitarian 
20069
 



~ 'O;~~~#;ft!Pf-~-,:9)i;1:1'"\ - ,. COMMONWEAlTH~F VIRGINIA 
• ' aLI tv --..oN·PUBLIC PPlY D!PARTM!NT 0' O!NUAl SIIVICIS I7J1>'IIt. ommunllv D ~ ? DIVISION OF CONSOLIDATED LABORATORY SERVICES · BUREAU OF MICROBIOLOGICAL SCIENCE 

N.n.Communl~y 0 I NAMIOF REPORT 0 BACTERIOLOGICAL EXAMINATION OF WATER 
rf/I:2lf2IMr$t~t[ ~ DO NOT WR"IIN 5,ACI allOW. 

DA T! COllEC . Po,lIon SAMPLE NO. 

NAMEOFSUPPld~¥-7z1r~ tZ;,. O\~~:J". 

w ..... 
~ .... e 

;;\ ttl 

w 
~ 
:I: 
!!l 
:l cD o dUPPLY OWNEO B ~ 

~ . ~AMPLECOllECTED B . i I 
Z'" ~MPlE WAS TAKEN FROM REceIVED g '$ 

. { (lLI A • ( ,.r,lTe.) l U 1 .< . CIIiISUPPL Y CHLORINATED? YES 0 NO.e- iJ c... g .l! 
.... /Mis CHLORINElEST MADE AT SAMPlINO POINT YES 0 NO . 11 c5 
Z _ CL PPM " .1 ml. IOm l. r . Jj • o .=. . . REPORT RESULTS TO· j;.Ji 

U COMPLETED a :§ 
I mi. IOml. - JILIIS 7 .: 

I~ A _ I Membran. Filt., Coliform, per 1 00 ~ 

08255 

~ !!! 
:; J: 

~ 
.... 

2 

+ Opposite PQrtion Tot led Means BOc:leria Indicating Contami-

I 
nolion WERE Pr. sanl. ' . 

See reverse side for collection information - Mean, 8aderio Indicolin.g Contamination WERE NOT Preum l. 

OClH2· 078 (RE V, 3-79) ~L L/ z::""; ...a -- - - A~/ 
. /"0, '7 ?it-- - i'/ '? () q ~;¥-. 

/ 
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. ~ &,j?Ll; /' , NON'PUB,~I<:SliPPLY 
G/(f~nrc;tz-" - '" , E( " 

"'" , NAME OF ' " 
e! ·DATECOLLECTEnf£thJME{?,7:.:f'.f'gg~~J\. 1;-1, ..... UVNUI WKII~IN:trA\'l:atLu",. 
oe( . Portion Bact. of Portion Bact. of ' SAMPLE NO. 
:J: . I . ' Of Sample Coliform Of Sampl. Coliform 
~ . ADDRESS O.F SUPPLY ", Teited Group Tested Group 

:;) 

, <S ' , 
~;l . 
"'z :-;:; SAMPlE WAS TAKEN FROM (';;/'AAU;¥ r ;:'A'",:?~ 

~- , . " ~ (WIll: ""IOV(O fAP, nc.) 
:;;: ,.:... ISSUpp,(VCHLORINATED? • "~'I, YES tJ I NO eJ/ !Z . \ WAS CHLORINE TEST MADE AT SAMP,LlNG ro lNT YES 0 NO.EJ 

o ; ;/ES. CL , " ' , P~~EPdRTRESUlTS TO. • 

~ :d , d?;<;~q/-¥d .. 'g /?(C~;,(-I, 
... '" ~ //)/ /~]_d /, ,' , ' ;'" 
o 

.0001 mi. I 
110mi. I -- O~~~ i " 0. ' .....,.= L"". 

... 11 " 
.001 mi. I 10ml. 1- n .. '\ 

RECEIVED ~ ~ ~. 
.01 ml. 10ml. 1 - 1 \,)1 <... r'C ~ .~ 1. 
.1 mi. ' _-- I UP),)' l~ ~ 

10ml. .s j ~ 
C 10 1~ 1 mi. 10ml. - 1 SrI) '6 & . 

• ') I\ lll 
Membrane filter 

, . 

;:!; III .[! 
CoI;/ .. m. per 1 mi. y/)~, 

"7 ", . 

. ~ i: 
~ ... 
~ 

+ Opposite Portion Teiled Meant Socteria lndicating Contami
nation WERE Present. 

See reverse side 'or collection information 11 -:- Means ~ria Indicating Contamination WER~ NQT Present. 

OG5-n-OSti (~85) 

---.. -_ . .:... .~- 4'~'-_~_-'--'- :"---:""""""""-~~~"'irnf'~ ~~""'''---· "---::1f.t·r: :~~",:!,:,~;;'ttl ·1 5 - ' I!" 
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J-V7~gjcii"Plane Coordinates 

~:: ~ .~ 
rLa'titude & Lo nsitude 
~, ' 
~~.,~ ______________ -,N 

W!t::"':..c' -" .. ~ ___ ----..:W 
~Topo, Map No ,. ___ ,-, _ 
'Elevation __________ h . •. 
~~ormation,---------
! ~ithology------------
I )~iver Basirt ______ _ 
IProvince _______ _ 
:¥ype.logs __________ _ 
ICutt ings, _______ _ 

('v'iat~~ Analysis, _______ _ 
'Aquifer Test. ____ _ 

f, 

(;UMMUNWI:ALfHOFVIRGINIA;i1S~! c.. ();;,JZ2. ~/Q 
WATER WELL COMPLETION REPORT 0BWCM ~. ' . (Ce.J(,JJ. 

rCertiff;ati;n of Completion/County Permit)' · . . \. (f~'#.L.j. SJ' . 

Certification of inspecting official: 
This well does __ · .-does not _______ _ 

County/City Stamp meet code/low requirements. 
5. _____________ _ 
Date ______ -.: ____ ~ ____________ _ 

o O.wner Roy Mendelsohn , . 
. . C1 2 B L _____ :..F~;,::..r.::O::.f:.:fi:::ce:...::U:::.$e::._ ____ _ 

·Well Designation or_Number,.·~;;:::::::a:::s:::s'--'::",.~-----------" .' 
Address Lot 40 ' 1320 Murray Drive 

Qlesapeake; Va. 

ODriliing ContractorT.E. Gildersleeve Pump &'SMe11, In 

Address5855-A Hargrove Street 

Norfolk, Virginia 23502 

Phone 461-7867/ 464-0461 

Tax Map 1.0, No .. _____ _ 

Subdivisio n 
Section, . _________ __ _ 

Block 
Lot ___ ______ ...:-_______ _ 

Class Well : I • ItA , 
lIB .L, IliA ~. , 1118-. ____ _ 

IIIC ___ IIID IIIE ____ _ 

WEll LOCATION: 60 (feet~lIirin front direction) of house ______ _ 

and 15' feet/lRlll!< from (direction) of driveway ( s~cI~~d' -~ite p1an).___ __ __ . _ _ 
(If possible please include map showing location markedl well head qxnp1eted lU above ground pe: 

Date started 6-21-87 
. code 

o Oat. completed o6c=-,,2:J1L.:· -"'8o.7L-______ Type fig mud rotary 

~E'LL DATA: New X . Aework~. ____ Deepened, _____ _ 

'Total depth 80 I -- h . 
2. WATER DATA. Water temperature_. __ .99J -,~_ OF 

~Depth to bedrock nla h. 

aMole size tAlso include reamed zones) 
. • 7 inches from _"'0'---__ to 80 ft. 

o_---lOches trpm -c~--- to _______ tI. 
• Inches from to ft . 

-Casing size {I ,D.! and material 
• ~ 4 i,,}ches.from _-,OL. __ to 65 ft . 

Material 

Wt, per foot 
0 inches from 

Material 
Wt. per toot 

0 inches trom 

Matenal 
Wt, per foot 

or wall thickness ___________ in. 

to 

or wall fnlckness 

to 

or wall thickness 

ft. 

______ in. 
______ ft. 

in. 
-Screen ~ize and mesh for eac~ zone (where applicable) 

• 'I- inc he. from 65 to 80 ft. 
o Ty1esh size .010 Type TlillCO SIOtted pVC 
0 inches trom --10 ft. 
• Me$h size Type 
0 inches from to ____ ~_ft. 

e Mesh size Type 
0 Inches trom to ___ ft. 

. e Mesh lize _______ Type 

·Grav~1 pack 
. -From 60 80 -----i,:, - From ____ _ 

10 _--'-=--______ ft . 

~i :- ' . -

JGrout 
r -From 0 
:t~ -From 

, 
~; .' 

to ft. 

'0 50 ft .• Type Portland Type 2 
to ft .• Type 

nVFR 

------ 9' . Static water level (unpumped level-measured) .-:. __ . _____ ft 
·Stabilized mea$Ured pumping water level 25 It 

·Stabilized yield 18 gpm after _~_ hours 

Natural 'Flow: Yes No X . flow flj~te; 9 pm 

Commentonqualit~2.h 7.00ron 0.6 ppn, h8.rdness 2 
3. WATER ZONES: From26 _To~ __ ch1or 350 ppn 
From_~ To 80 . From To _____ _ 
From . ___ To __ _ . From ____ To _____ _ 

4. USE DATA: 
Type of use: Drinkin9_X __ . Livestock Water ing _______ _ 

Irrigation __ Food processing ___ • Household --"X __ _ 
Manufacturing ___ • Fire safety _. Cleaning _____ , 
RecreatiQ" __ . Aesthet ic ___ . Cooling or heatlOg ___ _ 
Injection • Other __ . __ 

eTypeof facility : Damestlc~ . PUblIC water supply ____ _ 

Public institution Farm ___ • Industry ___ _ 
Commercial • Other 

5. PUMP DATA: Type~._ 'A;t~d H.P .. ---!1;f!,=2'----;._ 
-Intake depth ~'Capacity l§.ggn_ at30 ps~ head 

6. WELLHEAD : Typt well seal-I;1it1ess adapter .~ 
Pressure tank X-trO]gal.. Loc. ~"a"g~e,=-__ 
Sample tap X . Measurement POtt X~ __________ _ 
Well vent X . Pressure retiA valve _-~'X~~= 
Gate valve X - . CheCk valve tVvhen required) X. ____ _ 
Electrical disconnect switch on power supply_---'X'-'--_____ _ 

7. DISINFECTION: Well disinfected X yes no 
Oato6-21-87. Oisinfect~-;;;-~'';-i:hlorine tablets 

Amount 6 (six) . • Hours used 4 (four) 
8. ABANDONMENT Iwher. applicable) Oy .. __ no, __ _ 

Casing pulled yes no ____ not applicable. ____ _ 

Plugging grout From ___ 'o ___ --IT1atedal ____ _ 
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." ' . " -:>.o::~.Jroy Mendelsohn - ; 
. ' -----_ .•. _-------------_ . 

9. State law requires submitting 10 the Virginia State W.at~r Contf(~t ,Bo ard informatiC?" about groundwater and wells for every 
intended for water, or any other non-exempt well . This Information muSt be submitted whether the well is completed on " ,,", ... , . . , 
Information requ ired includes: an accurately and completely prepared water well completion report. full data from any 
cunings taken at ten foot intervals (unless exemption is secured!. the results of any chemical analyses. and copies of any 9e<,ph,y;ical 
pumpage and use reports are required from owners 9' public supply and industrial wells. County or State permits to drill may be 
the state. Some counties requ ire submission of a wa ter well completion report. The Virginia State Health Depanment requ 'res 
:~POIt fer ;lublic 5~pplV wells.. . , . ' 

10. DRILLERS LOG ~use additional Sheets if necessary) 

o 

6 

14 

24 

32 

38 

55 

6 

14 

18 

. .. , .. ". 

(color, m.ttrial. fossils. 
etc:.) 

-brown clay 

fine sand and gray clay 

gray clay 

24 fine gray sand 

32 coarse gray sand 

38 coarse gray sand, clay b~eaks 

55 gray clay 

65 fine gray silt and clay 

wa't'~ bearing 

11 . 

Drilling 
Time 

'. 

80". 

65 80 fine gray sand and shell water bearing 

State Water Control Board. Regional Offices 
VJ.lley Reg. Off. 
116 North "".In St,.e, 
P . O. Box 268 
Brldgew.t.r. V._ 22812 
703·828-2595 

Southwest R.g.: OU. ·· · ·· 
408 Eut "".In Street 
P. O . Box 476 . ~ . f " 

Abingdon, V •• 2.210 · 
703-628·5183 

WeH Centul Re,); Off. 
E)CecuUve P~r~ 
'312 Peters Creek Ro.d 
ROoinake. V • . 24019 
703 ~ 982 -74:32 

Piedmont Reg. Off. 
4QI0 Wllil. BtO.d Stnet 
P. O. Box 6616 
RlchmofTd. V._ 23230 
&04-257-1006 

. Tldew.'er Reg. Oft. 
21l7. Pembroke OWu Puk 
Suit. ·lI0 Pembroke No.2 .. 
v •. a •• ch, V •. 23462 

'. 804-499-8742 

Northern virglni. Re;. Off. 
5515 Cherokee. Avenue 
Suite 404 
Alex.ndti ... V •. 22J12 
703·7$0·9111 

13 . Well lot dedK:atedl No ; Size h . X fl .: Well house? no . .-:~ ,:. , 
Distance to nearest pollutant sour~.:JR:. · It. , Tvpefoundation treatment 
Distance to nearest propertY line ,., __ ft •• Building 60 . ft. ·~".: r: ~:-;" , " ': 

. . -"!:'?:'.:>i?:';;"" 
14. WATER SERVICE PIPE : Chec~ed under 75 p .•. i . for60 ' .--; _ ... ... :;.<; 1-... :,. . 

minutes . PiP.,ize1}; inchu, Mahrial pyc. schr~ 40 . f.. 

'''foll" Michael A. ' G;hldersleeve ____ __ _ 
Oor. 6-21-87 -; 

" .," 

1!5 . 1 certifv that the information contained herein IS true and correct and that this well 
and/ or system has been inslalted and constructed in accordance whh the requirements., 
for well construction as specified in compliance with appropriate county or independenf :. ',' 
CIty ordinances and the laws and rules of the Commonweal(h of Virginia. . . ~::f~,~ .. ~~~}."_! " f . <·_, .... _~ r .. 

s;gnotur.?1/d416l4i~~ IS.oll , ao ... £:. OIC). ~HJ'g,;{ ,_ 
(Well driller or autho(lzed person) . 021427 ~\~f;'~'; ';" 

LIcense No#: ...... 
.. : .rt 
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, , 
: 

.l._: __ .~ 
:. __ .-.-

Health Department -,0 " " : ,' ' \('1 
Identification Number ___________ _ 

Schematic drawing' of sewage disposal system and topographic faatlires. PAGE_,_' OF "~' '. 

Show the lot lines of the building Jot and building site, sketch of property showing any topographic features which may Impact on the design of 
the system. all existing andl or proposed structures lncludln·g sewage disposal systems and well s within 100 feet of sewage disposal system and 
reserve area. The schematic drawing of the sewage dllposal system shall show sewer lines, pretreatment unrt, pump station. conveyance sys
tem. and subsurface soli absorption system, reserve area. etc. When a nonpublic drinking water supply is to be located on the same lot show aU 
sources of polluUon within 100 feet. ij. ' . ,.~ . - ~ _ ... ( . 

o The information required above has been drawn on the attached copy of the sketch submitted with the application. 
Attach additional sheets as necessary to lIIustra\~ the design ..... ;;,;.> ~ ... ~:-,.:., _~ . /,,::'. .': < .: . " , . .:>J ~ . _1~ ~ .<\:.:!:~ .. _' .. ~ . ... ,~.:;. :'': . 

~ / , ..... L(r.··-l: () (. (;:;.-: ,;r: ' f:: .. :.. / ,·t-' ~4~.,J" . rJ. )::.,~!.':""./!~;'::' . 

• I 
, 

J 

Il 
I i , , 
1 ' , ! 
I ~ , : 
! j 
, , 

! I i ( f ,! , , , 
'i I U)l ) i i'l 
L.~iJ;;;::-dJ i 

- .--> 

.... 
, , 
7- i !t 

r-.--'-----i 

I 

/.~ .:.i(·.";'"":,' ,:.": , .. :: ' I.' -/..', - - ~'" - ""-- 'i:-::"~ ...2., .... -~ . / . . ' 
-..~:,: ;f/, .. ll (, 7>Zt/ t . r.J"'( c, 
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.' 
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The sewage disposal system is to be constructed as specified by the permit 0 or attached plans and specifications 0 . 
This sewage disposal system construction permll Is null and void If (a) conditions sre changed from those shown on the application (b) condi
tions are changed from those shown on the construction permit 

No part of any Installation shall be covered or used until Inspected, corrections made If necessary. and approved, by the local health department 
or unles8 expressly authorized by the local health dept. Any part of any Installation which has been covered prior to approval shall be uncov
ered, If necesssry. upon the dlrectlon of the Department. 

Date: ~_~, '.:.,' ' .:.,/ _ "_" o,,:/ __ IBsued by: / , 

Date: 
?-.. ~ 

_-.-:.. __ ~ _____ Reviewed by: 

.".,,; 

Sanitarian . :'". ' .. ,~ -

Supervisory Ssnltarlan 

This Construction 
Permit Valid until 

' jo.'~~ 

_________________________________________________________________________ M _________________ _ 

If FHA or VA financing 

Reviewed by Date Date 
Supervlsory Sanltarian Regional Sanitarian 
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I" "',:r'n: ':'~ .'111. qrrr 
<I":". f' I ·\' il ~'!. 'J l ~' l 
I ; '! 111:'1 ':" : t "1, 1 I~Hl 

:' 'II! .... 1 1 1 : ;' (1 r ;r; 

I " PAUL ROMEO 
1208 MURRAY DRIVE 
CHESAPEAKE VA 23322 

Drinking Water 
Samp Ie received: 
Sample coUected: 
Sample marked: 

Sampled by: 

05/09/97 @ 2:40 p.rn. 
05/09/97 @ 1:30 p.rn. 
1208 Murray Drive 
Chesapeake, Virginia 
Paul Romeo 

OA TE 05/12/97 

97-2357 

Total Colifonn .. ... .... ..... ... ....... ..... ... ............ ............... .... .... ..... Negative 

"This water sample is bacteriologically safe for human consumption." 

v copy to: Chesapeake Health Department 
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GMerat Information .. 
DrUllngMethOd t!vA~.2 Q 
Depth to Bedrock _:s;~:r::4-~ __ _ 
static Water Level :J .. _ 
Well Olslnfect<id f( or NlJ&¥== 

Cuing 
t=rom . c:> to _L ... \"'G ....... __ 
$Itll Material 
Welghl/SchE<!ule ~·"rL--\i4'j~. -

Gravel Pack 
r-rom3~ to 'S.D '. 

Waler 20nel ;,r Sereened Inlervalj 
From '--\ 0 to SO 
Mesh Size ~O 17 plam.~ll 
From . to 
Mesh Slze __ D"'Ia-:-m.~. -. -

PrIV1lI.· Well: Domestic 

From ___ to_~_ 

From to 
Bore Hole Size -~-

o r , 

Typg -.,--________ ~ . , 
Method, __ ~~ __ ..... 

. . . 
. ' . . ! 

• t " . " , 
' • • f 

From 10 . /:; ._.-
Mosh Size Dlam. .- · :' --- ---From to 
Mesh Siza _"D"'Ia""m.'---. , .' . 

' : :' 

• U •• Data· 

Agricultural 
Public Well: CommIJI1Uy __ _ Non Commu-n-::Ity--

, " •. 

InduStrial _~_ 

' , ' . .... 
~~ ' 

> . -. 
·····,i 

Manllerlng __ ._ 

" '. ~ . 

, ' , 
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(Usendditional sheeu ir necessary) 

Depth. Description of r-ormntion or Sediment 
'; 

. . ~- . 

, 

. :' , 

'}?':;'.'::'.; . 
". ) ' '., . ' .. 

. . 
. ' -

- ,". 

,' . . . ; 

: . ', 

:\ 

.. 
" .. ' 

, c~rtify that the infornmtion contained here is true :1nd Ih:ol Ihi. well was inst:1l1ed and constructed in 
"ccorti,"ce with tho permit ~nd further th.t the ..... 11 compll •• with All appllClble .tGt. and 10c:11 
rr8utnt10ns. ordinnncc$ nnd laws. 

Oat. 

2 
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Health Department 
Identification Number .;23':7 -5's-::;o-¢(!<j' 

Schematic drawing of sewage disposal and/or water supply system and topographic features. 

Show the lot lines of the building site, sketch of property showing any topographic features which may impact on the design of the 
well or sewage disposal system, including existing andlor proposed structures and sewage disposal systems and wells within 200 
feet. The schematic drawing of the well site or area andlor sewage disposal system shall show sewer lines, pretreatment unit, 
pump station, conveyance system, and subsurface soil absorption system, reserve area, etc. When a nonpublic drinking water 
supply is to be permitted, show all sources of pollution within 200 feet. 3.7' /- 07) , 

~ The information required above has 'lfEien drawn~n t~e ,attached copy of the sketCli submitted with thhl application. 

Attach additional s~eets as, necessary ta-Illustrate the deSi@f' i' f / {j Sl'F7 

/, C[;v"h~ ,r;!?~ w ,.?L 7'£<> /v- ' Ii' 
,~./ r/ /'"vr:s 61/'/ /.-(//,;.-k, , I 

,Ii / a:;. , '/'/ oP" /~L"- I z ~ilf.iJ_!·Wo'//t /7£<; ".uk~ . I 
r '/ /' <-- r '--.. , j/r<p' I -i/.:::, / k dtJ,1' L)/ ,/7/. /-

,,/-, , .I .. ~// I 
/#:y,r//'I-;:/"'f /',.; -(/./ ;J \ I 
. / I IF' ,. ~\ i 

L '''7' / / ' (H el55 'i ' 
3 . (/f"// ,v(<-,,-, .. ,- ~ /.L . . 1:.-, " o" ~t"'/J °rP<J,d /"eJ ~~! I I 

/~j (Il"" / 1££ "i ' Ii 
~ / //,t 4-~w /~)"/ 
c~,rr/ f'! _' - . .< / //J;i',./. I • 
fiPt/01 I"ki/"rn?'4;r ! uc· / I .5T(.,,11 
;:"tiI/':'<7(,-, P1J:;/Y_ . . I .... ' -f--

4- ,~/{) I ; h;jr./,/;.;i;:,:'p)<! "v/<'.JS'//r I ~ , /' '---" ;ro//' ~ '/' /' ,/ /<1 ' ' 
..... 4 k~-:<; ~- ;;;!.'/~ r-C//" //'/r:::?" / r ""-1 

/: ¥. / / / ,,"'0/ (7/><>, ..--.. :";;' / Co' -~ t· · 
CP'J&~fo/' ~ ?? J// /, j I /1 ./>}7"v,.' hL 
-.. .' o':r' lJ,,;';i/·-"/;r ,N?'<'r r "Po' "'..J I . -J." f ' f /.\//''i' 1'/' ;;'/ '_ ._;/ 

-If;,) !J~ <C"r I!C'';;~ ..,LJ.~c, I (' , ~ .... -
I f);//,"He: An. ( " //"4..t.U",,-,~ (\ I '<:.,.<"-"< / ' ,fll \" . --\ ' j ', '- I C-c I 

.J .... "1 .-;:' " \' L ,), I 
~'jt-/ c'9~~- ... ,\\ I ~ ! 

u ,. -' /. :or "-.f,V ~/ I I I I 
,J;~P'£ { :1/~~/'~~ ... l---________ ...J.) __ ,.i,\ _. rl t 

.rCf-~ .,L;'C/)";:'($.v'''' ?.., 7' --
j!) u 12;1-,/' ':V,2., ....> " / ,,5{.' ' 

I 
This sewage disposal system and/or water supply is to be constructed as specified by 
the permit or attached plans and specifications __ . 

This sewage disposal system andlor well construction permil is null and void if (a) conditions are changed from those shown on the 
application (b) conditions are changed from those shown on the construction permit. 

No part of any installation shall be covered or used until inspected, corrections made if necessary, and approved, by the local health 
department or unless expressly authorized by the local health dept. Any part of any installation which has been covered prior to 
approval shall be uncovered, if necessary, upon the dire~.qf the Department. 

../ './"'- (' I -.L- /y? ;:; /:X/7 
Date: ~/,,,'t?,-,'/,-,LL' ",' A-:.-'L')_ o'o' __ Issued by: _ ! <14 -~ ~--( /:VY ... -;,s. /' 

Sanitari¢ -

Date:-------- Reviewed by: --------------
Supervisory Sanitarian 

If FHA or VA financing 

Reviewed by Date ___ _ _ _________ D~e ___ _ 

This Construction 
Permit Valid until 

{t·'7t( 
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/3oS 
Health Department 7.:.':: .. ;"; )-!'";';1, \~ 
Identification Number -'-'-_-'--_=-'--__ _ 

Schematic drawing 01 sewage disposal system and topographic leBIJ!reS. PAGE_-_·· OF~ 
Show the" lot lines of the building lot and building site, sketch of property showing any topographic features which may Impact on the design of 
the system, all existing and/or proposed structures includlnQ sewage disposal systems and wells within 100 feet of sewage disposal system and 
reserve area. The schematic drawing of the sewage disposal system shall show- sewer lines. pretreatment unit, pump station, conveyance sys
tem, and subsurface soil absorption system. reserve are8, etc. When 8 nonpublic drinking water supply Is 10 be located on the same lot show all 

sources of pollution within 100 feet. /l>-)L" / '. .' .". ! " .. _, 

o The Information required above has been drawn on the attached copy of the sketch submitted with the application. 
Attach additional sheets as necessary to illustrate the design. 

·1 ' .. " (~' " " : ,./, . 
! 

: r. . .. " '~ , . ,,~~, 
, I 

I 

r \. ~. ..: : 
, I 
I' j 

.\. i I '. _ ..•. _ .. ------. , 
.1 .. ' ., ... . :.~ 

..... ~.':;?,J .-.. ..... ' f \ " ,~' ,,',.; - . ..1 '.- '. 

' ..... {. ,·'.r·-.''' ... , ,',' 
/J. ..... 
. /.f 

. , 

/." . 
f 

, 

, " ,' . , 
r----·--~------l..-} 

i 
~ , 

~ ", ! 
~-....:-..,.;< 

, f : 
.1 ,t : 1 

I _,~, :; 
L--LL.~ 

;r, 

The sewage disposal system is to be constructed as specified by the permit 0 or attached plans and specifications 0 . 
This sewage disposal system construcUon permit Is null and void If (a) conditions Bre changed from those shown on the application (b) condi
tions are changed from those shown on the construction permit. 

No part of any Installation shall be covered or used until inspected, corrections made If necessary. and approved, by the local "health department 
or unless expressly authorized by the local health depl Any part of any Installation which has been covered prior 10 approval shall be uncov
ered, If necessary. upon the direction of the Department. 

.' 
)~! -/.~ .. ;::? 

Date: _......:......:......:......:......:......:_Issued by: 
.--. ,Sanitarlan_. ; -.~. _ .. 

Date: __ ......: ______ Reviewed by: . __ '-_....::::. .. _' _ .. ,'--'-'-.' ..:.' _._......: _ ___ __ _ 
Supervisory Sanitarian 

This Construction 
Per mil Valid until 

--------------------------------------------------------------------------------------------
If FHA or VA financing 

Reviewed by Date _ ___ __ _ 

C.H.S. 2028 Aevi$9d 6184 

SupervIsory Sanitarian 

11-2A 

Date _ ___ _ 

Reg ional Sanitari an 
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~3/20/~ 996 16;47 80~4 514082 GILDERSlEEVE P&W INC PAGE 01 

Commonwealtn of VirgInia 
Unlfcrm Water Well Completlon :qeport 

CtIO~) =.. j:ir:EYi6f~ 
Ph~ ________________________ ~ ____________ __ 

Loalltln __________________ _ 

Cell8Nllntorrna\lon 
Ollllng t.I,1IIod MUD ROTARY 
Dtplll to Bldrocl! N I: 
SIalic Wattr w.v.I !t. 
Well OIaIMIClId ('f-ar-N)~z...y--

0 ...... "". 
Ptcm 107 \0 /il;;:), 

Grout 
0 From \0 

I!or. HOI'·slZ, 
TypI .-N I 
M • . N 

Wlter :Zon •• or Sc:rHn-.:l111l_1. 
"rom J I a \0 IjjI ~ 
M.sh SIz • ...aLi2.. Clam.~ 
From \0 
M.ah SIzI_ O=I&-m.-_ -_-_ 

DaIO Com,RIoted J- r 9 (p 
YIeld ) Y (GPM) 
Slabnl.lod W.ler~" Ii) 
Dlsln'Ktant Used ChlOf" n~ 

Flom 1o ___ _ 
Size Malerlal 
Wolg'hiiSchectule ------

From ____ 10 __ __ 

From 10 
Sore Hoi, Slitt. --
Typo 
MOlhod=-----------

From 10 
Mash SIZe Diii.1,._ 
From --u>.",. __ 
MQh 51,," __ 010",,_ 

• U .. CILI· ". 

T._IO L.,+ 1.3 
VCHP'~ a39 ... «a-ot~ 
VWC8~'mM-* ______ __ 
VWC810 _____ -

Counly-------

FIDftl ___ IO __ _ 

From ta __ _ 
a_HCIi S1U, ___ _ 
'T~ 
MethcXl::r--------

From to 
MMII SiH ·D .... iUit~. --
'from -v, -
Mesh SID Clam. - -

l"rlvate win: 
Public: Well: 

DomaSlIe 
Communlty'---

Agr1eUIturaJ ,--.-__ Indul\Jial __ _ 
Non Community __ _ 

, -
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D('!l(us to, ~ ... 
"( Usc Jddi(:OnJl 1h!e.u if necess~ry) 

D<:pth Description or Forma.tion or Sedimenl 

0-11 G~ ~~ 
II-Y.;J. Ct;~ SANh 

l.f~-lk5 ~. f?Ay SAN!; /O..-Iuf J.s )fi?:L-L 

Lv r;;-- gs- C:,~ Q.L-tu; /Sf/-ELL.- . 

95- '10 G~ S,A-lV~ 

qo-1I3 , {p t2M1 c.,L-Al-i 

/13 ~ I~~ 

I 
I 
I 
I 

\ I 
L! ____ ...l-__ _ 

• • 
Retflarkl 

?UIIT~ 

...... ........ 

I certify that (he infoJ:matioc con :.'! in eci :-.e rc is ~ rue ilod th .. r thiI well Wil..S in:stallc.d. '3.nd conltruct~d. in 
accorda.nce ·wi[h (he perr.l!t acd flirl/:C.( :~, H :hc well ("o o;rdic:s wi ! h :111 :loplicab1c: :muc Iln d loc~1 

regt.::2.:;on3\ ordir.:lnCC3 and law.: . 

2 

I 
I 

I 
I 
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Jenningslabomtories ~ 
1118 CYPRESS AVENUE 
'JIRGINIA BEACH, VA 23451 
TELEPHONE 804/'25/1498 
,AGSIMILE 804/421/9176 

Certificate 01 Analvsis 

Ld-13 

TO GILDERSLEEVE WELL & PUMP 
S8S5A HARGROVE STREET 
NORFOLK VIRGINIA 23502 

SAMPLE DESCRIPTION 
Ddnk~n8 Water 
Sample received: 
Sample taken: 
Samp le marked: 

03/05/96 @ 3 : 5C p.m, 
03/04/96 @ 4:30 p.m. 
Clifton 
1106 Murray Drive 
Virginia Beach, Virginia 

ANALYTICAL CHEMISTS 

03/06/96 

96-1077 

Total Col i form ...............•...•................ Nega.tive 

"This water sample is bacteriologically safe for consumption. " 
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Ilcallil .... cl-'cu U"O OlL ,... 

Identification Number :::"'-,._' .:0;, ...:., -=-.~.-~' '""'-y..:-=-.....: ... .:.. .• .....: __ 

:hemBlic drawing of sewage disposal system and lopographic features. PAGE_C_OF > 
ow the lot lines of the building lot and building site, sketch of property showing any topographic features which may impact on the design of 
- 'em, all existing and/or proposed structures including sewage disposal systems and wells within 100 feet of sewage disposal system and 

3.rea. The schematic drawing of the sewage disposal system shall show sewer lines, pretreatment unit, pump station, conveyance sys~ 
1 subsurface soil absorption system, reserve area, etc. When a non public drinking Water supply is to be located on the same lot show all 

u. of pollution within 100 feel .. ~I , ,'. /t: /'; ill:' ! '.' 

I The information required above has been drawn on the attached copy of the sketch submitted with the application. 
ttach additional sheets as necessary to illustrate the design . 

~J . • 
). - ,-

" . 

.... . :, .. ' 

. . I 
! .v , .. !~~ 

- ' 

. \ ..:: . .' ,j, 

I . < 
'. './ "t' ,"-' .-

~ .!. .. 

./ 

~ ; .' ""~, ' 
.r: \· >,-:i(. ~: ' .~J ." 

,..' 'i .-' , C .:-::.:.--

. i' A' • • • ,,-

The sewage disposal system is to be constructed as specified by the permit [] or attached plans and specifications 0 . 
This sewage disposal system construction permit is null and void if (a) conditions are changed from those shown on the application (b) condi~ 
tions are changed from those shown on the construction permit. 

No part of any installation shall be covered or used until inspected, corrections made if necessary, and approved, by the local health department 
or unless expressly authorized by the local health dept. Any part of any installation which has been covered prior to approval shall be uncov
ered, if necessary, upon the direction of the Department. 

Date: _-'O:'::' ·":".i./ _/ __ ',-?-,L_' __ Issued by: 

r _ -"'_------Reviewed by: 

/,,/--7 

,/ _ ;~ .. ~<.£-.r ~,.j< (;;'5~~~~~)-
This Construction 
Permit Valid until 

? - -;: "7 

Supervisory Sanitarian , 

I;~H~:: ~ ~ -f;n-a~~~:g--- ---- - -- -- - - - -- -- - - -- - - - - - ----- - - ------------- -- --- - - - --- -------T~~--

'd by Date ___ _______ Date 
Supervisory Sanitarian 

" _?A 

....... . Regional Sanitarian 
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o .. n GW·2 
978·10.000 

COMMONWEAL TH OF VIRGINIA 

WATER WELL COMPLETION REPORT eBWCM No. 

ate Water Con1rol Board (Certification of Completion/County Permit) 
O. Box 11143 

SWC8 t'erml1 11 North Hamilton St . . 
Ichmond. Va . 23230 County Perml1 

Cenlfica110n 01 InspeCI.ng olhelal ' 
o(Jl1tylCiry This well does does not ---

County/City Stamp meet cOdellow reQuirements . 
S . 

/~kt Sch /-{'W! I~ Date -• Owner 
For Office Use 

'.Well Designation or Number 

V Itglnl<l' Plane Coordinaies 
__ . _____________ N 

_________ E 

Add' .... -1I'=~¥~_~L-~~~":'.Q-?7-l<~====-_ r----------, 
~_~ Tax Map 1.0. No. 

Phone ____ . _________ -,____________ Subdivl 5ion 
__ . __________ ~~N 

:ril' f Secllon ----------- ---
·Orilling Contractor (, e. S M lJjJj <SR BlOCk ________________ 1 

Add",. jf/ic!r/ffi,k.; 1-tJ{0- Ot= ~~.~~~~;,-'I - .. --,_;_A-----· 

_______________ ~W 

Topo. Map No. _ ___ :-
Elevation _____ -'ft. 

Formatio" _______ _ 

Phone U- ~G 0 0- e l liB : ,;;;: :2:..' . 1118~-= 
Litholo9V _-'-______ _ 

River Basin _ _____ _ 

.1 IIiC _ 1110 II IE 
WELL LOCATION, I 00 lIeetl_ ltbtlJ.d;,ect;onl ol--.hO (,1,.;5 <2._ .. _______ _ . .. " __ 

and 15 feet/miles~direc tion) of £0..5' () - ____ .. 

P rovince ________ _ 

Type Logs ______ _ 

Cut! I09S _______ _ 

Nater Analysls ____ _ (I f possible please include map showing location markedl 

o..Quifer Tesl _ ____ _ 

Dale started ". __ U2===-/-,--t,-,~~_. Date completed _.....:~~4::..tI..:o~.~~.::::_ 
",ELL DATA : Nl!w ~WOrked: ____ Deepened. ___ _ 

Total depth -- /'$0 It. 

Depth 10 bedrock ______ _______ ft. 

Hole Size (Also include reamed lonesl 
• __ ~_inches tram ~ _ _ to 

• ~ __ InCne5 Irom ~ CJ 

'J-- 0 I _-;-~-= _ _ t . 
_.LI_:2..L..-"O,,-_It. to 

• _____ 'ncnes Irom _ ___ _ to ______ It. 

: astng slle II 0.1 and material -l-. ( 
• . 'J..-__ lOches from ,,~_'_I-, _ _ 

P (j e..... 
to 

Material 

Wt per fOOl _____ or wall thickness 

.70 .. , 
"S c f) 40 .n 

• ,, ___ _ _ inches I rom _ __ _ to It 
Mdteflaf 

Wt. per loo t . ______ or wall tnlCknesS _______ .n. 

• _ . __ . _ _ rnches Irom ______ to _______ _ 

Malenal 

Wt per loot . _ ____ or wClIl ttllcknpss _ __ _ 

)cr~en Sili ,.,d mesh lor each zone Iwhere applicablel ~ 

·_Lx!£. ,nch •• fmm __ :J~ to __ .1 ? 0 
• Mesh size ._~ __ Type puC-
• ____ rnches1rom . ______ '0 ___ _ 

f' 

.n. 

ft . 

fl. 
e Mesh sIze . ______ _ Type ________ . _____ _ 

• . _____ rnches frum ______ to ________ It . 
• Mesh sIze _______ Jvpe _____ __ 

0 _ __ -- Inches Irom _ _____ .0 __ _____ It 

• Mesh size ____ _ _ Type 

ravel pack 1 0 
eFrom __ ....:...:::~_ 10 1 ~ 6 ft . 
• From 

raul 
·From 

-From 

o '0 
to 

t o __________ -''- It 

fl.. Type 

_____ " . Type 

OVER 

2 . WATEAOATA .Waterlemperature . _. ~ __ _ . 5loF 

·Static water level tunpumped level . m~~~r~' ~t 
·Slabll ized measured pumpIOg waler level _ . __ .~-- - -1"3" ___ It 
·Stabilized yield ?---O gpm a~ __ . __ ~ ______ hours 

Nat ural Flow Yes No __ . flow rale 9 pm 

Commenl on Quality 

J . WATER ZONES F,o-;"-~§.To-~~~::-~-
From_~ ro~q. From _ .. __ '1.P __ To 
Fro m To Fr om To ---- ,.. - - ---. 

4 . USE DATA : ,./ 

/j..a 

Type of use . Drinking _Y_ . Llveslock Watt!f\ng _____ _ 

IrriQa Tion . ___ Food proces51nQ ... _ . Household _. ___ __ 
ManufactlJftng . Cleaning 
Aecrearif)n ___ AesthetIc ~ Coohng or heatmg _ ___ , 

Inlection Other ~ 
-Type at facllltv DomestIc ____ . PUblt.c ...... ater suUPly _____ _ 

Public institullon . _____ ~ Farm . Industry _ ____ _ " 

Commf'fClal , Other 

5. PUMP DATA , Type . _ _ __ __ " "A<lted H P. 
·'ntake depth ,Cauac llY . __ . ___ ~ __ at _____ head 

6 . WELLHEAD : T."pt well seitl . ________ • __________ __ 

Pressure rdnk _ __ gal . Lac . . _. ___ __________ _ 

Sample [ap _ ___ . Measurement POrt 

Well vent . Pressure rell.:! valve 

Gate valve ___ . Check. valve {¥\-hen reQ ulledJ 

Electrical dIsconnect swrlch on power S;!pply _ _ _______ _ 

7. DISINFECTION : Yvellpisln!ected . _ _ .t:::. yes no 

Date Le-7;>?~ . Olslnfect :lnl used __ C~==,-_ 
Amount '7c06f? AfJ::::..1. Hours used -:Z- .lr~ ____ _ 

8 . ABANDONMENT lwhere ~pllcablel .YH no ___ _ 

Casing pulled yes no nOt appllCable _____ _ 

Plugging grout From . ___ -'0 ___ . ..-matetlal ______ _ 
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Own" tf I A - /1-0 ~. ~ 
. ; ~~~ " 7 ' 

BWCM No . 

9 . Stale law n~qu,rel submrlllng fa the Virginta S tate Wilter Conllot Boar" ,nformatlon about groundwater and wells for every well made ,n the Slale 
intended for water , or any other nan' f!IUlmpl w-ell. This inlormatlon must be submitted whether the well IS completed, on standby. or abandoned. 
InformatIon n:quued ,ncludes an accurale1y and completely pre'pllred water well completion report, full data from any aqU ifer pumping tests , drill 
cuttIngS laken at ten fOOf ,ntervals {unless exemption is securedJ. t he results of any chemical a n alysr1o, and cop,es 01 any geophy"cal 109S, Quarterly 
pumpage and use reports OlIff! required from owners 01 publ ic supply and Industrial wells. County Of Stale perm'ts to drill mav be required in some parts 0 1 
lhe stat e . $o/'Tlt! counties req u ire wbmluion o f a wattr \l\le ll completIon report . The Virginta Stalf! Health Department requires a water well compl etion 
r~Orl fer ;)ublic 14Pply wells. 

10. DRILLERS LOG (Ule add ,t lon al Sheeu If necessaryl 11 . 12. OIAGRAM OF WELL 
CONSTRUCTION 
( ..... ith dimen1iond 

DEPTH 1f_1I TYPE Of ROCK OR SOi l REMARKS Drill i"9 ~~40 From To (colar. mat.ri.l. fossils. hardnns. Iw.,.r, cawi"" "viii ... Ti",. 
.te.1 brok.n. enr •• Ihot. 1.tc:.1 IMin.) 

5 (¥pc:.. --' y ¥ r>/ ./. r~ 0 r 
r 

5 15 ct:Jr~ ct I /yO 

y'J I 'l/ /5 
~1 ~ 

I 

lf6 
! , 

~ n A ~ . JA 
I 

~~.c¢" tf~ "l I 

SIP i qo • 

~~Jc¥ 
I 

:j~ 7() 
U6M-j 

• 

70 /~(/ y/ut(f ~ 
I ~ Le6' ~fI-.~C!'" 

/' ::oG11 ? ..-
~ J() .. C -\ .-
.-
~ 

I.,;. 
I -----, 

14. WATER SERV ICE PIPE: Ch.ck.d und.r _ _ ____ p.I . i. for 
State Water Control Board Region.1 Offices m,ntJl". P' p, , iz. _____ inch.'. Mo1.r'01 ______ _ 
V~Ue y Req . OfL P,edmont Re9 . Oft . 

4010 West Bto.ld Stlt~ et 
P. O . Box 6616 
RI(hmond . V.I . 2]230 
804 ·257· 1 006 

I"HOII.' _______ ____________ _ 

001_ 

pvc 

116 N o n'; M . .,n S Heet 
p . O . Bow 2611 
Brldqew.lter. V.I. 22a12 
703 · 828 · 2595 

Southwest Rtq . Olf . 
408 Eut M.lln Street 
p . O . BOll 476 
Abln9d on. V .I . 24210 
703·6211 · 5 1 83 

Tlde .... .at., Re9 . Olf. 
287 Pemoroke Office P.ark 
Suite 310 Pem tttoke No . 2 
V.I. Buch, V.a . 23462 
804 .49g · 8 142 

15. I clertdy that Ihe Informaiion contained hletern rS Hue and correct and thai Ih l' well 
and/ or tystem hat been Installed and conS\fuClled In accordance ..... lln th le rleQuulemlenU 
for we11 construct,on as SOIeci l ied In comphance Wl,h appropnale county or Independe nt 
cIty ordlnanCles and the laws and rules of the Commonwealth 01 V.rqlOra . 

s;gn.,u'._~~<-..&-ltS .. II . 0... Ce-/ C3 - g ~ We\t Centr., Req . orr . 
E llecu l ... e P.lrk 
'312 Pe"r$ Creek RO.ld 
RO.l nokt. V .I . 24019 
70'- 982 - 7432 

Nortroe.n VU9inl.a Re9. Olf. 
5~15 Cnerok •• Aw. nu. 
Suit. 404 
A, .,,~ndn. , VI . 223 1 2 
703· 150·91 I 1 

(Well drlll "r Of authorIZed perso nl ~ 0 --Oo.-~~ -~--
LrClense No. 0 7 d"" ::;J ~ .. _- ._-----
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Identification Number _________ _ 

!t>llmat(c drawing of sewage disposal system and topographic features. PAGE_'_ OF _ ._ 

)w the lot lines of the building lot and building site. sketch of property showing any topographic features which may Impact on the design of 
system, all existing andlor proposed structures Including sewage disposal systems and wells within 100 feet of sewage disposal system and 

rea. The schematic drawing of the sewage disposal system shall show sewer lines, pretreatment unit, pump station, conveyance sys~ 
subsurface soU absorption system, reserve area, etc. When a nonpublic drinking water supply Is to pe located on the same lot show all 

pollution within 100 feet. ,( / ~~. P':' '::-~'.; .... _:~ ~-. . .r;.<-.:.. .. -: 

. , , 
, " .~ .:;: ,.: - -

-:- .. , . 
-.. . ' " .' 

, 
' .... . i .. / : 

)., ,' ~t., 

.' . . - ; . 
.~~., . • . !,.: ' 

,. -..... ~ 
! ...... " ' .',:' 

t -, .' 

f ~::.. ' ':'_~ _ ...... , . .,. __ ...... _ ..... ~ . .'::: .. : ._ ~ ..... ,.. 
.. . .:;.--!.. . ...... '-.: .... 

/ ..,.........,..?'" ..... ,'- '-.~ .~ -- ,,~-. ...., - -- ..... .... ,. ,,,,,-' ........ ~ - ... ,.. - "'"".' 
i '~ "''-.~. _, ! _. __ _ . _ _ .. _.~ . _ -"<.t. _ ,.. . ... . '._ ...... .,. _ __ ~ .... 

I., l f 
... ~ r """ ;-~--, " :" • _. ~ ..... ~ ..... ..,... ._ ....... . ...,. _ _ . 

' ~~l-.~ : 
, ~ ....... ..".".,..,,..,..~--: ... ~ . _. ~ ._-- ... ~ "" ~ "' . ., 

"-'\. -;-. .-.... ... -.. .. ~~ ~- - -.... 
.., ; i:7"".',<--=....-.. .. ~.-. .. . . .-..... 

\'l}-!~-.. ~--.,. -
1 .-...." ..... -. .. - .. -.~ "' ... 

-::' ~ : .... ~ 
,- ' ',: -"') , 

. t., 
,,~ ..... . 1 

~. ;.: {- ' l 

.. "' .... ' " 
. , ",.-

.:. ,;> 
/ 

.'t. ,'." / 
.,,:,' .. ';, 

. ; 

i 
;" ~ ,'. , 

/ 

. ',,.' , .,' 

/ 
.' . ' [/ 

. .'. ~. ' 

',' _f .. _. 

, 
" 

, '/ • _. c , . 

" - • ,. - i " 

rhe sewage disposal system is to be constructed as s·pecified by the permit 0 or attached plans and specifications 0 . 
-his sewage disposal system construction permit Is null and void If (a) condItIons are changed from those shown on the application (b) condi
ions are changed from those shown on the construction permit. If construction has not commenced with in .12· JIlPnths of date of issuance, the 
;onstruction permit must be revalidated. . : -.... 

\lo part of any installation shall be covered or used until inspected, corrections made if necessary, and approved, by the local health department 
Jr unless expressly authorized by the local health dept. Any part of any installation which has been covered prior to approval shall be uncov~ 
~red, if necessary, upon the direction of the Department. .'.' .... ;;~,/.. " 

).jJ<~~ 
Jate: 

.' - .' Issued by: .: ..... ::, 
Sanitarian 

, , 
Date: Reviewed by: " . ~. ' 

Supervisory Sanitarian 

~--------------------------------------------------------------------------------------
If FHA or VA financing 

Reviewed by Date _ ____ _ Date 
Supervisory Sanitarian Regional S-anitarian 

C.H.S. 202B Revised 4/83 
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Commonwealth of Virginia 
Uniform Water Well Completion Report v- )0 

owner~ .~ .. . 
Address 'C )(g, .. A- c;;;;;t;- ;;Ltt:o 10;). 

J~ " 

1?7 r b1YD7 end;!>£-

Generallnlormallon 
Drflilng Method 17f?-- !C:I tWf1:7 
Depth to Bedrock 40 , , 
Static Water Level _1'....,.,,--__ 
wen Disinfected f( or N) y..;.,.--

Casing 

• Well Dala· 

Date Completed ? - / <f - 7'';1 
Yield alo (GPM) 
StabUlzed Water Lav~~ 
Disinfectant Used e 7' = • 

From to 

TaxMaplD /VIS-c;/C 
VDH Perm!! :; J' 'zL .. 'i(j "00 7 0-
\/Wee Perm~ , 
\/WeeID_~_~ ___ _ 
COunty _______ _ 

Totai Depth 01 Well ,S-:J 
Length ofTest ;r It'~ 
Natural Aow (Rate) Xc 
Amount Used 6qAl,'l,I! 

From I" From l? to <t 6 
Size jj- MaterlaJ -\,,;)..,::<v~C:--
Weight/Schedule _" __ 1 __ ' __ 

Size Materl&l----- Size Mater;,,' 

Gravel Pack 
From ",4:...J.",-_to 5"'"3 

Grout 
From 0 to ~o 

Bore Hole Slzer-Ii?W<.::_"""7n
Type&....· .. /en~ 
Method , ,()""""-,.. 

V 

Water Zones or ScrHned Into.rI"'. 
From 'f r: to £3 
Mesh Slzeaa.G1.,. Diam. ~ 
From to--
Mesh Stza_ DIam._ 

, Weight/Schedule ____ _ 

From ___ to __ _ 

From to 
Bore Hole Size --
Type 
Melliod~--------

From to 
Mesh Size Dlam. 
From ~ 
MeshSlze __ Olam. --

• Use Data· 

Private Well: Dome.li!' p/" Agrlcu!tural 
P';!t!llc Well: Community __ _ Non Commun=Ity""""-

WerghtjScheduie -----

From to ---

From to 
Bore Hole Slze, _____ _ 
Type 
Method....,...----~--

From to 
MesIT Size ti i · .. _ 
From to 
Mesh Slze ____ I~' -

Indu~trial __ _ 
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Depth 

o Z/o' 
/0 - ;;;'CJ 

;).0 - ;70 

30 - ";'0 
1[0- ~o 
SO - .S--:J 

- -

Odll~rs Lo2. • 
tVse additional sheets if necessar;· ' 

Description of Formation or SedimclIl R~' 111 

I certify that ihe information· '"Hained here is true and that this well was installed and COli . , in 
accordance with the permit : .. ,,! further that the well complies with all applicable stat~ "',·:al 
re8ulations~ ordinances and In'' -:. . 

Phone y 5(,2 (MOr 

prillers Signature lH ~e-- Date (f - 10/- '1</ 
Representing _..I9_..,...,. ___ --:" __ -=-_::-.:,..-::=-______________ ~_ 
Virginia Contractors License tl .. ·nber _O"'-L.Lt-<S'L-<tl:....S'<L!Q..L. _________ _ 

2 
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:;/-';~:'~; ;j ,r'''~1~~~':' ~:~:'/~ 
,,- "'" : ,.-,'. .~:., 

. :".,'. ,;' " 

Jennings laboratodes ! 
1118 CYPRESS AVENUE 
JIRGIN IA BEACH. VA 13451 
rELEPHONE 804141511498 
"ACSIMILE 804/42119 176 

Certificate of Analysis 

ANAL YTiCAL CHEMISTS 

TO Norrmn Construction om 10/13/94 

SAMPLE DESCRIPTION 

5125 Witchduck Court, Suite 102 
Virginia Beach, Va 23462 

Drinking water 
Sample received 10/3/94 @ 9:35 a.m. 
Sample taken 10/3/94 @ 9:10 a.m. 
Sample Marked: 1329 Murray Drive 
Olesapeake, Va 

" 

ltfl #61C Lot #10 or 32 HDID #234-94-0075 

AlIAL 'SIS /Ie 94-3803 

1btal Coliform .. .. .. ... ... ...• ........... ... .... ........ , .. . . Negative 

'''Ibis sacrp1e is bacterio1cgically safe for human consunption.·· 

~py: Chesapeake' Health Dept 
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Health Department 
Identification Number ;;> '" '-/- q Y - '-''' '' <; 

Schematic drawing of sewage disposal and lor water supply system and topographic features. 

Show the lot lines of the building site, sketch of property showing any topographic features which may impact on the design of the 
well or sewage disposal system, including existing andior proposed structures and sewage disposal systems and wells within 200 
feet. The schematic drawing of the well site or area andior sewage disposal system shall show sewer lines, pretreatment unit, 
pump station, conveyance system, and subsurface soil absorption system, reserve area, etc. When a non public dJinking water 
supply is to be permitted, show all sources of pollution within 200 feet. 

-'. \ , . 
; \. 
'.~ ." 

"\ \ 

This sewage disposal system andlor water supply is to be constructed as specified by 
the permi~or attached plans and specifications __ . 

This sewage disposal system and/or well construction permit is null and void if (a) conditions are changed from those shown on the 
application (b) conditions are changed from those shown on the construction permit. 

No part of any installation shall be covered or used until inspected, corrections made if necessary, and approved, by the local health 
department or unless expressly authoJized by the local health dept. Any part of any installation which has been covered prior to 
approval shall be uncovered, if necessary! upon the d~ of the Depart~~. 

Date: &/4f7·;7,v Issued by: ~d..~ ~ 
' l /J Csani~ian~, 4V' ./ 

Date: ,0- - i 'i - '1'/ Reviewed by: \,; Co;t:e?b;;/k-.../:r. ./ 
/ Supervisory Sanitarian 

If FHA or VA financing 

Reviewed by Date ___ _ _ _ _ _ _______ Date ___ _ 
C' ,. ~ ...... ,; .......... C' ........ !~ ..... ; ... _ 

This Construction 
Permit Valid until 

. , 
': \ 
I ' 
l~ 
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PHONE NO. 757 436 2665 

Commonw~glth of Yir2inia 
• Uniform Water Well Completion Report 

Ownar~~~~T7~~~~~~ ________________________ _ 

Addre .. -48:-'-:--::'",",,'+':"f-''+'J:-'-'l..f,~-----------------------
Tax Map ID ~.,..."c=,.....,...., ..... ,.... 
VDH Pormit 23,{717-3?81 

G.noral Information 
Drill ing Mothod Mud RotarL 
Depth 10 Bedrock cg S' Ft . 
Static Wat.r Lavel f~ "r 
Well Dis lnfect.d (Y or N)_ ... Y __ 

Casing 
From I To /l. 5 
Siz. Z. Matorial PVC 
WoighVSchodula __ 2'-'0 ... 0'--____ __ 

Grovel Pock 
From ,9.5 To 3Z A' . 

Grout 
\ ;25 From To 

Bore Hole 5lz.:t ~ 7iB 
Typo Bensea 1 
M.thod _ pC (4 pq ,) 

Wat~r Zon .. or Seroonod Intorvals 
From ) =i To 3 Z-
Mash Size 10 th Diam 2" 
From To 
M8~h Sizw Diem 

• Well Data' 

Oat. Compl.,od 7-/ L/-98 
Yl.ld I !5" (GPM) 
5t.biltzod WalOr Leval I berr . 
Dioinff.etant U •• d Chl ad n. 

From To 
Size Matar'CI.'7I-----
W.ighVSChodulo ________ _ 

From To 

From To 
Bore Holo SizlD 
Typo 
Method 

From To 
M.oh S izo Ot1lm 
From To 
Mosh S izo Olom 

YWCB Porm~ ____________ __ 
YWCB 10 _____ _ __ 
County _--______________ _ 

Total Depth of 1'1'.11 3.;;{ FT. 
La ngth of T •• , ,-__ ....!.l..!H~o~u'_r ____ _ 
Natur.1 Flow (Rnto) -=~N~ol,-__ _ 
Amo untU.ed ______ 5~Ou(~G~1 ____ _ 

From To. _______ _ 
Size M.torl.I _ ___ _ 
WelghVSchodulo _______ __ 

From To 

From To 
Bon~ Hole Sizs 
Typo 
Method 

From To 
Mosh 5iz. Dlam ----
From To 
Mash SiZ9 Olam 

Privata Wall~ 
Public W.II , 

• Use Cata • 

Domulic ~ Agricultura l __ Industrial Monitoring __ 
Community ___ Non Community _ _ 

• Abandonment Information' 

Berad or Oug WGlla 
. Cuing Romevod, Y or N7: __ _ 
If Y, Depth 10 which ea.ing WM r.mov.d , __ 
Oepth and Type 01 FIII: _______________ _ 

Sourc. or Fi"_-::-______ --:-___ _ 
6Gntoni1a Plugs : From .. _ 10 __ From ___ to __ 

W.Ua cth.r Ihan Borad Wells 
Casing removod, Y or N? __ 
Copt" 10 whio;, ca~lno W'$ ramoved: __ 
Applicablo, dopth(s), and typ. of gravoVsand rlll: ___ __ 
Sou rc. of gravol or '3nd: __ ~ _______ ____ _ 
Coment ' From 10 From __ to __ 

Method 01 PQrmanently m ar1<. lng Jocalio n: ____________________ • ____________________________ __ 

Poot·It' Fax Nole 
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~HUNc NU. : (~( 4~b cbb~ 

DC:1cripfion or £7orrnation ('I( S~diment RemarkI 

-

dOc 
-

tJ r If 

tjr n~ q .. " r; 
C!~ ff"'r 21 SV\Q 

:?2! ,.- 3 2 

.: ; " . " . '. ,- 1C.··. l ~ d :': ': ,: ' _-. 
~:"J_ ,!' . " - ' " .,,) ...... C(:i l,j, 

• \~ I 

ON WATER vh';:- AND APPROVE BASED 
y{ f Ufr< .f~~ COijjTlON R PORT 

SIGNATURE U ";<9 - ct:f 
DATE - ;;. 

1 c crtiry that the inrO.m:'llion contilincd here is tr uo :ll"\d th-:1 t thi~ well wns imt~Hed ;tnd constructed in 
:lCl!on.l:1ncQ with the permit :tnu further th:lt tho well compiic3 ..... ith all applicable '[;;I te :Jnd loc::t l 

rC'c,ut:.t ioM, ordinnnccs :lnd 1:'1\""': ' 

Drilling 
Cnn\r;,\ctor CheslI eake Well & Pump 
i\ tldr." _" __ P, :.O-,"B::oc:x,-C-15:;2::B;::O,-=f.;;,f--'-tc.,.--.I-__ +_--tI.:)~ _____________ __ _ 

Chf'~,11 f!o'\lce. VA :?3 ~ 

Driller!> Sign:t tu re Dalt! /2 -/- " g> 
RC'prcscnting .. C;::h~'-:":;'~P:':-~":"'~~W~'~l1~!a~~p~um~p~js~.fr.v~lgc~~~ll!.!:f-f"~"~=~=============-____________ _ 
V1r3:0ln Conlt~C(('lr5 l.icC'/\~e Numbcr 030034 

--~~----------------

2 
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, 

~r~'D " ,j" ,fJ )11 ~ (;; / c.. 
.;:)/Z d

L,t 1 

ANAL YTICAl CHEMISTS 

I \ 11: I q' I ~ 1 ',' .\"~ flP I 
"l/ u ol ll 1" /'1 '\' Ii .... "! 1 1',\ 
1'11I'Il!Ifj1 ;'11" : ", 1"1:1 
I I\{ ,:, I .'.p l r ;' " I I ' .' 'I I , (, 

,,, CHESAPEAKE. WELL & (lUMP SERVICE 
ATTN: GIGI 

11 /\1 , 

"~ '''}I" t ! po ". ' 'I Iti l i l 

P,O. BOX 15280 
CHESAPEAKE, VA 23328·5280 

W~tl'.r 

S:tmpleRcceiv(,d : 
S;U)lpkr:n11I'ctl'cl: 
Sample Location: 
Sample Marked: 
Collected By: 

12/1/98 2:00 p.m. 
12/1/98 9:00 a.m, 
1325 Murray Dr., Ch~sape.ake (234.97.5289) 

Tap 
Sleve 

TOTAL COLIFORM .. . . , , , , , , , .... . . .. NEGATIVE 

Based on Virginia Slate Requirements [or Drinkil"!g Water 
"Negative Coliform Bacteria" indicates that 

"This wa\.er sample is bacteriologically safe for human consumption." 

Method: SM 9222 B 

, . 

12/3/98 

98·6889 
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Health Department _. _ , .'". 
'". :'1 Identification Number~,--,--,-_~~-,-,_' _-'-_ _ 

Schematic drawing of sewage dis,?osal and/or water supply system and topographic features; ) \ "'! <'" )'"'" 
Show the lot lines 01 the building site, ske\ch of property showing any topographic features which may impact on the design.of the 
well or sewage disposal system, including existing J'lrWlor proposed structures and$9wage disposaLsystems and_'6'ells within200 , _._ 
feet. The schematic drawing of the well site or area andlor sewage disposal sy~tem shall show sewer,lines,. pretreatment unit._._ .... __ ... __ 
pump station, conveyance system, and subsurface.soil,absorption system,-reserve ar~a,. etc. Whe,;)" nonpublic drinking water ... - "_' , , 
supply is to be permitted, showall sources 01 pollution lv~h)n 200 :e~t. .. ; J '. . I .,'" i : 

o The information required above has been draw'il tofl the attached':cop"y'~f the sketcl] fibbmitted with the application. 

~~~~h!,f,1dj,~?;"r\(s~~M~· n.~!!s~agi\~i\I~U~}~~~T tff ~eSi~f}, . f.;/ '.~ . !,C~" __ "J, 
~ .\f~ :r:{ - . "; J J> :--, \'.-. ,-

f I i , .- : \ I ' . 
,! .u~ ~;T/;'.LL I ,J - ~ > ..... ,l")~"" ·.{)H,£ti I\)l·r.l ELr)l 'I7~'--'l\I'----k'---'- .-:......1- · --

. r. "- -- - . . . . .• . - . : I ' /. ( j 'Fl _ . - , 

11NJ?5~. /! jl ! - -- - - ~f-
;_"'i.>j>"lf'L"'~· · ¥:1.Tn $t;U .. iJj~AJ1~I:~l:r l'V:~AhA~~:E~l.1ti'{o;.' f~-'~ - '- --- ':':f - -- - -

('Ii At· , - " I : ' I - - - - -j:- -- .-* - - .... '.__ i ; 
<...;I'.h\> . ,. I " <'.,> .....-- _ ~ - -- .- - -- .- ~ 7o~~ 

: Tf. j?"'-.~r"'f P"7~}":}t T: ~ -t~'\ Af?" ~ AT i ~' J; \Q,;~'rH ~ .. -4 '.~/':·4·-- ~ :::-::.:-.:::.--A;i._ --~---=---==--'--P' '-;' ,'V" V j 
~ . :/;:; .:.-; , .. ' . - , ~~ , ' . , It-" '::!~' - '::"- ' ; f' ~'/.'-!.! I: 1 1 ',.~ /~. ____ _ _ -.t- _ . __ _ . ,-'C>r- , ,' ~ 
: i -'''., . .l.:~ j-,.:!I_, _._l'yl~ 'j.;t; fr ' · O~J -" 1\ ~-. 11 . . __ _ -1 ~' _ ;"'f'1 :.,.1~ \'-~ . I 
~. Hf.::",,'!l.lL t l~ JVt'~ t.,V 'f (~ SLt.\l.l j' t .. « [)~~AJNftF,L01 i J. - - -- --- -t- i 
l' ~"'~:.r n.,.t~ ;i ""' ''IL~'lr-l'" · · r. ' ''r~· "l' '''l'''Hf-: / / /[ . :)f¢'''\ t ''f,,~f'~ ; f -- - ---.- '- ~'" _'.'. J-..l t"b.... "'!' 

• '- "~ ' ; •• ,~ J rv~ • •• \ . . ... ,," ~ , r . (" l _.-Lr.-t _· '.-~ ' "': ,, ' _L..... __ •• ' f) -.>.1.__ ~ ~ , 

. " ",-," '. - ... ~.,. ·\r··~'irt'· y' fi t; ' 1"'~ ( r 
L ·" I ~ ..... n ,. j !. :,..."'!..l .r •• l . l f ,I ~ I 'I 

"J. ~!fhl t\LGRA])E 1v~UST H;::', f :G.fu!PLi~lr,i) A,i\T f ;' 1 j t -<j,..l I 
.~/.y·!i<:~\'.·.·V}iD BYTHi:C::: OI-1<1(T B~!:¥ORI{· .(1,1-.,[ ttl 6 DI r 5~; • )i ,i.' 

{ \l."Et( .'\ : ·\l\)f·'~ r~Lh.i\·11T C!"'\K Br~h";;;i~ !c.D. j;/ 'S 'I"if!: ."_' ~.: .' ,'I 
8 ~lli· P Ari}::; ~ l·,'C·P. PlHviP ,sPt·:C.!P!CA'EONS. i'I. I J., 
" \' lLr~'-1 .... " "" "' ~"' r;-; ' ij( " ~rjl r, ~" '~""l'rI )' I , ... r"o, ... \ f J ''- , f '. _""! ,> ... hl .. ; .. i; .• ,;'lllC "\ .. ,, . l v).''1 ':.J.''£ ... __ '''= ... t,·I! ~ .,~ . . , ' · .'·l':'~ : ~ ' , . \ .J ') 

::1U;1\l':-t~1.; t'i· -;:~' AJ£;i~ ... :,L ~=-.~,,_:~:~ j ~:~'''~ :_~~ __ ' -'_;'_'';=.''~='*'::~-=J'~'~:~-'-.",.:~'::~.,_.,,='.----~~.~- . ~~ ' < ~ 
1'~ "'t '''~ ~J. " )~; R1. lai ·~ .. '!r~T~· \n \·\'i Ff ;:'''j~ n\li ~' tT' l 'J j '\ F,J-L -- ---:.. 1- " ... ' -'- --- -.:.~ ~ ... ~- .... -..: .-..... -- --- ---:" '- 1 
. \- ~ t. __ _ , t . •. ...1;-' • • , .... , . ...... ~ ' J\ ;:' ..l \..-~.::, ~" . ,', .• / ... , , ~', _, •. : . ; ~ ~? (JI L.C--,c:r ~'!; t. t/4 _ " i 

~. IFl(tL~~ ::., ' :.,J r r-'_--,' .: ~" ',,' 
! ....... j --.-~ ! 

~ ":, VJ. ii 1TR ~:A:~ ';l~'LE "!J:;:i'OR1.' Har r.fi:;( /1.1'\.;' !-;f~i~t·_\. ;'VEij ' v W--r'~'--'----'"'-Il 1-.._ ... __ ':'; ::: i 

L~BO.}i: i!.·!·()'.kY 18 R£.( :~~Jad~D, ............ i j t:=-==U."lL' . _ ! ... r.\ 
"", ·~:.~T!~R J;PFfhr.ER mi()lJLJ) ·t.K~<r.-BEC.O!'l!\~J!.c'f1lp J37. S -,~ L .. , . ~: 

11 i . !-'\ 
r~-'''''T' i ' I ' , ; 

.~ h...,.~-·-4"·-.... ' L-. n--. ... >1---=-t.. __ ·(·::.1 \ \ ; 
~:.-::.::-.:: ::=:c.J : ' I 

l f\:::> , 
I ;:" , f 

;,-., J~. " " , .v-., I 

i ,·.J 1~ j 
Y 1<1 6:11 " ! , .... _; 

, ~ . 
, . ... ~ t, ; 

This sewage disposal system and/or water supply isto be constructed as speclJfe~ by 
the permiLLor att~,ch;~ plans and srecifications-- • \ . 

~/ 1 " I 

v 

, - '. I 
-" 

This sewage disposal system andlor well construction penm;t is null and void if (a) conditions are changed lrori;l j hase shown on the 
application (b) conditions are changed from those shown on the construction permit : : 

~ .. ' , 

No part of any installation shall be covered or used until ins~ected , corrections made if necessary, and approved, tiy the local hJaltl/ 1 ' 
department or unless expressly authorized by the local health dept. Any part of any installation 'Y,hich has b'eeri covered prior to., -J! 
approval shall be uncovered, if necessary, upon the direction pi the Department. ' , ( :. -~ , ' i 

. .r ' \-,--·----~'-.;---'-·--';T ·!,~fr/ .. "':-;::; . ..:T..;;:;;- ... -- ,----------'-~ 

Date: ~--'· _ _','_i "__ ·_''''''_' ' -''''f_-_ Issued by: .! /I),? l.:::t:"'t., ". ,j:.'p. ,/ This Construction 

./ Sanitarian, ' , Permit Valid until 
( , I 

Supervisory Sanitarian 

r-/ _ 0, (.;. 
~, { , 

Date: _ ______ _ Reviewed by: ____ __________ _ _ 

- . - -- -- *- . --.-* ~---- -- ----- - - -- - - - - --- -- - -- --- ------ - - - - --- - ------- - ---- - ------- - --- --- - --- --- * ._ --- ---- ---------.--- - - ----- -- - --~- --- -

If FHA or VA financing 

Reviewed by Date _ __ _ _____ _____ Date ___ _ 

C H.S, 2028 Supervisory Sanitarian Regional Sanitarian 
FILE COPY 
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Commonwealth of Virginia 
Uniform Water Well Completion Report 

Generallnformation~ 
. Drilling Method tdJlrtl 
Deplh 10 Bedrock -..:.~ ... iQ7---
Sialic Waler Level ;<;--
Well Disinfecled (y or N)r--

Casing 
From eo to ---,0"..,.-;-;-__ 
Size d.'bc.Material 7vG
Weight/Schedule _..:4",,0",-__ 

Gravel Pafi,k 
From 0'0 10 :so 

Grout 
From SO · 10 0 
Bore HoI.e Size ,y ~2 
Type '1lvs-e C) I' 
Method ~vK!.-

Water Zones or Screened tnterval~ 
From 70 to 00 
Mesh Size~Diam. /1/ 
From to 

,..,---
Mesh Size Diam. 

• Well Data • 

. Tax Map ID _-=:,.-,--=-"',--__ 

VDH Perinit .;234 -14-00(01 
VWCB Permit . 
VWCB JD ______ _ 
COunty ________ _ 

Date Completed 12 -;27- 'iLl Total Depth of Well @O 
Yield .J 0 (GPM) Length oITest / : '-Is-
Stabilized Water Lavel J!:t2 I ~ (. LNatural Flow (Rate) .,.,<, a 
Disinfectant Used ~(-IIrlkTAmount Used ~al<:!..;/,-!/ ___ _ 

From to 
Size Material -----
Weight/Schedule ____ _ 

From ___ to __ _ 

From 10 
Bore Hole Size ---
Type 
Method.....,--------

From to-;::;-__ 
Mesh ""Sil;-e-- Dlam. 
From to -=---Mesh Size Diam . 

• Usa Data· 

/ 

From to 
Size Material -----
Weight/Schedule ____ _ 

From ___ 10 ___ _ 

From 10 
Bore Hole Size ----
Type 
Melhod-,--------

From 10 :-:-__ _ 
Mesh ""'Siz:--e -- Dlam. 
From 10,.,.-__ _ 

Mesh Slze __ Diam. 

Private Well: DomestJc (;/ 
COmmunity--l.<:-

AgricultUral -".__ Industrial __ _ Monitoring 
Public Well. Non Community __ _ 
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Depth 

B)f 

10~\\... 

s:1~~~ 
°cJ.A"i 

SI"'"\ID 

O\~'i 
l/ 

~ Slle 
e'p. 

S~",\J ~ 
c.it>i 

11° ,. = I sfl ~vv 
r:. : St-
~ ~ 10 f1 

5~~ ~ 0 

t=".: b)) 
::~ -- --
II 

- '-

Drllle~ L~ • 
(Use addttional sheets ~ necessary) 
Description of Formation or Sediment 

.-

° , 

· - ~ ..... 

Remarks 

I certify that the information contained here Is true and thalthls weH was Installed and constructed In accordancewithth, 

that the well ~7~les ~ith all ap~j s~ I~ regulations, ordinances and lawso 

~~~:ss &f;~~;('S2f~ I?!I,/ 
Phone t/ k.'l - t:1 1"'f 

Drillers Signature~;>~ ___ _ Repressntin<,J _________ _ 

Virg inia Contractors Ucense Number .J2 oS" - () LIl.. ...... 1/.J.Gl--_______ _ 
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Commonwealth of Virginia 
Uniform Water Well Completion Report 

Phone 
Locatlo-n------------------------

Generallnlormation 
. Drilling Method ~ 
Depth to Bedrock" 70 ~ 
Static Water Level IS:' 
Well Disinfected \i or N)_-1'V,--_ 

I 

Casing 
From Ze to C1 
Size ~ Material -~~v""c.-;:-·--
Weight/Schedule ---,Y,,--,,"' __ _ 

Gravel Pack 
From 80 to & 0 

Grout 
From r; ()J to 0 
Bore Hole Size ,r'/ .y 
Type /-1t;~Jcr 
Method _~ 

Water Zones or Screened Intervals 
From f?O to 70 
t'i~ash SizeR r?:!" Diam.L&' 
From ' to 

:::0---
Mesh Size Diam. 

• Wen Data • 

Date Completed /.:.< ~ ;t 7 -'f'y 
Yield ¢.L2 (GPM) 
Stabilized Water LB~ 
Disinfectant Used -'~="""'<..«===-

From to 
Size Material -----
Weight/ ScheduJe ____ _ 

From to --- ----

From to 
Bore Hole Size --
Type 
Method:-:;--------

From to 
Mesh Size -;:D"'Ia:":m=-.-
From to 
Mesh Size -;D'"'ia-m-.-

• Usa Data • 

Tax Map 10 ut 8 hi ,).Z 
VDH Pennit 
VWCB Pennit~------

VWCBID ':13£ - S'l/ - Ot?fR7 
County ________ _ 

Total Depth of Well ,9e> 
Length of Test :l....e1 ~ 
Natura! Flow (Rate) lte ~ 
Amount Used _50<....0£9"""' ___ _ 

From to 
Size Material -----
Weight/ Schedule ____ _ 

From ___ to ___ _ 

From to 
Bore Hole Size ----
Type 
Method-:-----:-----

From to~ __ _ 
Mesh Size Dlam. 
From ---to 

=c---
Mesh Size Diam. ---

Private Well: Domestic V / Industrial __ _ Monitoring AgncuJtura! 
Non Commu-n""ity--Public Well. Community __ _ 
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Drme~ L~ · 
(Use additional sheets ~ necessar;,l' '..:; 

'2?~ Depth Description of Formation or Sediment 'P., ., 
'" Remarl<s ' " ~ ,.'- ( ,~ . - N 

;~ ~ .. ;~. .. . .. ", ' . ' w y 'f\ [) -... , c:: ' . . -

,~ 0' <" J,~ 
211(Of'O ~G\..l~ . 

. -

.--:' 
/ c:7 ~ 

~ ,;teJ 

A 
7° ~ '-:::== P4 ~ --.--
3& ' 

I certify that the information contained here Istrue and that this we/I was Installed and constructAd In accordancewiththe pc 
that the well compiles with all app!lcabie state and local rllQulatlons, ordinances and laws. 

Name VIRGINIA WELLSERVICE 
Addre7ss~----~82~9~LL~¥~~~~~~~lV~EN(HP~K~W~irB#~1T.14~---------------------------

TlA BE2\CH; VA 23462 

Phone ________ -L~~~~~~~~--------------------------------

Drillers Signatur~4''fc,f:J'"",",'-''!.'''-''=-___ Date ! -~ -,~esentln<J -,A!:...:;t:7~!dt~~· "'~~.Lf--------
Virginia Contractors Ucensa Number d 7 0:J - Ol...{ :D0. 
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16 CypnESS AVENUE 
lG I ~II A BEliCH . VII 23·1:>1 
LEPIIOIIE 6U'I !" ~51 1 ,198 
CS IMI LE 80'1 ,·12219 116 

Htilicale 01 Analysis 

10 Mr Kante r 
1346 Boxwood Circle 
NOrfolk, Va 23518 

$M",lF'U [IF.;'CrnrrtflN Drinkin g water 
Sample received 1/24/95 @ 4:35 p.m. 
Sample taken 1/24/95 @ 1:00 p.m. 
Sample Marl!.e:J.: 1313 Murray Drive 
Chesapea re, Va 

MS #61A Lot #28 HOlD #234-94-0067 

ANALYTICAL CHEMISTS 

DAlE 1/27/'215 

MJ.'L'I~ I S tJo 95-213 

Total Coliform ..... .. ............................ ... .... Ne gative 

"This water sample is bacteriologically safe for c onsumption." 

Chesapeake Hea lth Dept 
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- " 
Health Department 
Identification Number ;p:-'-I - ' }<I- (X-' k ~ 

Schematic drawing of sewage disposal and/or water supply system and topographic features. 

Show the lot lines of the building site, sketch of property showing any topographic features which may impact on the design of the 
well or sewage disposal system, including existing andlor proposed structures and sewage disposal systems and wells within 200 

- feet. The schematic drawing of the well site or area andlorsewage disposal system shall show sewer lines, pretreatment unit, 
pump station, conveyance system, and subsurface soil absorption system, reserve area, etc. When a nonpublic drinking water 
supply is to be permitte~~w~a~,~~s,\!! pqUlJti~~~y\~hin 200 feet. _ . 
~'''~'''-.),'':\I '\ .... . , "' "' - " 

o The information required abbve has been drawn on the attached copy of the sketch submitted with the application. 
Attach additional sheets as necessary to illustrate the design, 

~- _~-~ ·x~. Dr_~~£i~~d 
Tx-~.n.gh L:i.ro.oQ~. 

2_ ~xi~~ D_pth ~£ Drm~=£~~ ~ d 
"l.·:rco,:o.C)b~_-~· _ 

3 . G~~d_ B~_rd~ Req~i~~d 

4-.. (3) T UP i t Eh:·,drQc;na.1;£ O~~y. 

6.. J>':i.:n._.:t. 9:.:;-.... dc:. nn:a..i. 1:1._ t::OC>oll'Op.l.~ 't::. """,d 
_nd iro._p_~t~d b~£~~_ th5~ ~~fiQ~ 
~_~ i __ ~= _~ ~p~r_~~ o:n. ~er~it .. 

-,.... I<""'=l? _..:,1.1. .. 50. _:fZ'"oo~ ~O::>':I.!a._""" 
~c:>",& .. d.-t:.,;i..~..... .&. ~. £X-QZQ ""'c::pC..±..co 
t_~k & p~p gh_~~r. 

8. O~"'" (~) Cl. _ __ X~X C _~1~ ~~ b"", 
:i.nnlt._1.1 __ d f.<::>2:" a;r.-1..n,tc:; .;i. n.~ __ .-t== .. 
WCI.l..:t. ~~_t b __ Q~~_d ~nd g~~~t=d 
to. 20' t".l.::l.. n .:i..r:1'U.r.:l. 

9 .. Wo=.l..::t. D'1C";i....l.. ~ ..... '" ...... "'''''' i:;. •• ~l:.I<Q:i. t _ Gw 2 
t.o th.:i.._ ..-,f.£;i.co""l". 

~~p Cb ...... lll~..",~ .t:.~ hoe :i. 'I"l_b.u..l...l.~r..l .i.rr ... 
_Q~c;>ord_:o:"c:: __ to _..,.~t:i.~'" <1..23. ::3_ 
e~_ p~~c:: ~ ~f ~~ 

:l.~. o"W.r...CO;r:' 3;t].'L;o._t .>:J.r;s:-_;n.U= 1:.0 h ...... ,._ .a. 
~~t_~ __ ~p~e t~k~= _nd t_~t~d 
by"'"",, ...... pprc;o."V"e.d .l. ..... b~r-D,i=;C».c'y_ 

This sewage disposal system and/or water supply is to be constructed as specified by 
the permiL....A.....or attached plans and specifications---1L. . 

This sewage disposal system and/or well construction permit is null and void if (a) conditions are changed from those shown on the 
application (b) conditions are changed from those shown on the construction permiJ. 

No part of any installation shall be covered or used until inspected, corrections made if necessary, and approved, by the local health 
department or unless expressly authorized by the local health depJ. Any part of any installation which has been covered prior to 
approval shall be uncovered, if necessary, upon the direction of e Depar:lQ1e4t. . _~ /' ~ ,-; '-' -;" -, ~ I ~ _ ,.-, f', -7/_1.. 

/! / ; /,// /" ; -- '-" ~ - - " V -
/,I·~ / - "r .J / / 

q/ I . /" _ J.?<;,' " { -
Date: l/r~ rfFir; Issued by: .< f ':r.(J --;;v.L .- ,) ~/, {i t , ; "~ 

V - . -; < Sa(litari'lP"',__ /' >r J"/ 
... t ,?,,- .. ..,r / / ' " •. -:r .z.;r 

Reviewed by: \/1 ./ .. <""£~~"':: ·-t> ~ _ ,/," .... ::/~(:;v-
./ SuPervisory Sanitarian . 

This Construction 
Permit Valid until 

. _ .. ------_. ---------------------------------------------------- ----------------- - -- ------------------- ------------------------- -------
If FHA or VA financing 

Reviewed by Date ___ _ __________ Date _ _ _ _ 
~tlninn::lll ~::lInit::ll,.i~n e" ... ". .... ,i ......... , Q., ...... o:o ri o:> n 
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APPENDIXB 

URS Boring Logs and Well Construction Diagrams 
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BORING LOG 1 of 2 

Project: Chesapeake Golf Course Project No.: 49498-001 

Location: Chesopeoke, Virginia Boring No.: B-1 

Observer: M.R. Dote of Boring: 7/24/01 

Type of Boring: 4-in Mud Rotary Elevation (ground): 9.90' 

Drilling Contractor: Fishburne Drilling Inc. File Nome: 10gl.dwg 

Depth Stratum Depth of Somple Blows' Sample 
ft. Descrip tion Somple Descript ion 

0 
-

Fine SANDY SILT 
Top soil, dork olive brown (2.5Y,3/3) with 

1 0- 2 yellowish brown mottles (10YR,5/6) Fine 
- CLAY SANDY SILTY CLAY, dry. 
2 
-
3 
- 2-4 7-7-7-7 Black-gray (10YR,3/2) Fine SANDY SILT, 
4 moist. 
-
5 Fine SANDY Dark grayish brawn (10YR,3/2) Fine SANDY 
- SILT 4-6 7-8-11-11 SILT, moist. 
6 V 5' Increasing sand, becoming Medium SAND. 
- - ,,5.5' Becoming olive brown (2.5Y,4/3). 
7 

-- 6' Becomina arav. wet. - Olive gray (5Y,5/2), Medium SAND, wet. 
8 6-8 10-11-11-13 

7.6' Gray (5Y,5/1), Fine SAND, wet. -
9 Medium to Fine 

- SAND Gray (2.5Y,5/0), Fine SAND, wet. 
10 

8-10 

-
11 
-
12 

10-13 

-
13 
-
14 Same as above. 

- 13-15 
15 
-
16 
-
17 15-18 
-
18 
-
19 18.75' Dork gray (5Y,4/1), Medium SAND 

- 18-20 5-6-10-11 with some pebbles (quartz, rounded), wet. 
20 
-
21 
-
22 

20-22 Shelby tube 

-
23 22-23 -
24 Gray (5Y,6/1) Medium-Fine SAND with 

- 23-25 1-1-2-3 some shell fragments ond block heovy 

25 minerals, wet. 

GROUNDWATER DATA: Groundwater encountered at "" 6.0 It bgs. 
Water Level is ____ ft. below ground surface 24 hours after completion 

URS • No. of Blows 140-Lb. Hammer, 30-in fall. required to drive 2-in 0.0., 1.375 1.0. sampler 6 inch es. 

Note: Survey dato provided by Hassell &: Folks, P.C. 
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BORING LOG 
2 of 2 

Project: Chesapeake Gol f Course Pro jeel No.: 49498-001 

Location: Chesapeake, Virg inia Boring No.: B- 1 

Observer: M.R. Date of Baring: 7/24/01 

Type of Boring: 4-in Mud Rotary Elevation (ground): 9.90' 

Drilling Con tractor: Fishburne Drilling Inc. File Name: log2.DWG 

Depth Stratum Depth of Samp le Blows' Samp le 
f t. Description Sample Description 

25 
-
26 25-28 -
27 
-
28 Olive- gray (5Y,5/2) , Medium-Coarse SAND. - 28-30 12-17-25-29 28.5' Light gray (5Y,6/1) , Medium-Coarse 29 

SAND, with some fines (coarse grains-pink, -
30 Medium to Coarse green , black), wet. 
- SAND 
31 
- 30- 33 
32 
-
33 
-
34 

Very dark gray (5Y,3/1) , SAND with - 33-35 10-1 2-15-16 Medium 
35 some SILT, wet. 

-
36 Medium SAND 
- with SI LT 
37 35-38 
-
38 
-
39 Olive gra y (5Y,4/2) Fine-Medium SAND with 
- 38- 40 3-5- 6-6 sh ell fragmen ts (tan,p ink), wet. 
40 
-
41 Fin e to Medium 
- SAND 
42 40- 43 
-
43 
-
44 Olive gray (5Y,4/2) Fine SILTY SAND to 
-

Fine SILTY 
43-45 4-4-6-6 Fine SANDY SILT, with same shell 

45 fragments, wet. 
- SAND 
46 
- Fine 
47 SANDY SI LT 45-48 

-
48 
-
49 Fine SANDY Olive gray (5Y,4/2) Fine SANDY SILT with 

SIL T with CLAY 48-50 2-2- 2- 3 - some CLAY, wet. 
50 

GROUNDWATER DATA: Groundwater Encountered at '" 6.0 It. 
Water Level is ____ ft. below ground sur face 24 hours after com pl etion. 

URS • No. of Blows 140-lb. Hammer, 30-in fall. required to drive 2-in D.O., 1.375 I.D. sampler 6 inches. 

Note; Su rvey data provided by Hassell &: Folks, P.C. 
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BORING LOG 

Project: Chesapeake Golf Course Project No. : 49 498- 001 

Location: Chesa peake, Virginia Boring No.: B- 1A 

Observer: M.R. Date of Boring: 7/24/01 

Type of Boring: 4 1/4- in HSA Elevation (ground): 

Dril ling Contractor: Fish burne Drill ing Inc. Fi le Nome: log3.DWG 

Depth St ratum Depth of Sample Blows* Samp le 
ft. Descrip tion Sample Descrip t ion 

0 
-
1 
-
2 
-
3 
-
4 
-
5 
-
6 
-
7 
-
8 
-
9 
-
10 
-
11 
-
12 
-
13 
-
14 
-
15 
-
16 
-
17 
-
18 
-
19 
-
20 Dark gray (5Y.4/1). -
21 20-22 Medium - Coarse SAND, with 
- pebbl es. 
22 
-
23 
-
24 
-
25 BO(ing Termina ted 0 25.0 FT. 

GROUNDWATER DATA: Groun dwater Encoun tered at tv 

Wat er Level is ___ _ I t. bel ow ground surface 24 hours after com pl etion. 

URS • No. of Blows 140-Lb. Hammer, 3D-in fa ll, required to drive 2-in D.O., 1.375 1.0. sampler 6 inches . 

No te: Survey doto provided by Hassell &: Folks, P.C. 

20104
 



BORING LOG 
Pro jeel: Chesapeake Gol f Course Projec t No.: 49498-001 

Location: Chesapeake, Virginia Boring No.: B-2 

Observer: M.R. Da t e of Baring: 7/25/01 

Type of Boring: 4- in Mud Rotary Elevation (ground): 

Drilling Contractor: Fishburne Drilling Inc. Fil e Name: log4.DWG 

Depth Stratum Depth of Sample Blows' Sample 
ft. Description Sample Descr iption 

0 

~ 
Top soil, Olive brawn (2.5Y, 4/ 3), Fine -

CLA YEY Sti ff 1 0 - 2 2-3-4- 4 SANDY CLAYEY SILT, dry, grading to st iff 
- SILT SILTY CLAY SILTY CLAY with ligh t alive brawn mottles 
2 (2.5Y, 5/6), moist. 
-
3 F~ 

Dark gray (5Y, 4/ 1) Fine SANDY CLAY with 

- CLAY Fine 2- 4 4-4- 4- 4 brownish yel low mottles (10YR,6/8) grading 

4 SILTY SAND to gray (2.5Y,6/1) fine SILTY SAND with 

-
\l 

brownish yellow mottles (lOYR 6/8), moist 
5 Fine SANDY CLAY Mottled yellowish brawn (10YR,5/8) and 
- 4-6 3- 4-6-1 0 gray (5Y,6/1) Fine SANDY 4.6. 
6 Medium to Coarse CLAY wet Al t ernating brawn Medium to 
- Coarse SAND wet. 
7 SAND 
- Yellow- brawn (10YR 5/6) Medium-Coarse 

8 Fi ne 
6- 8 8-8- 13-10 SAND. to Medium SAND 6.9 '-Gray, light brown and tan (2.5Y,5/0) -

9 \ (7.5Y, 6/3) Fine- Medium SAND, wet. 
-
10 

8-10 6- 11-12- 10 
Olive gray (5Y, 5/2), Fine SAND, wet. 

-
11 
- Fine 

10- 13 
12 SAND 
-
13 
-
14 
- 13-15 8-9-9- 11 Same as above, wet. 
15 
-
16 
-
17 15- 18 
-
18 
-
19 
- 18- 20 Shelby tu be 
20 
-
21 
-
22 20-23 
-
23 
-
24 Medium Dark gray (5Y,4/1) 
- SAND 23- 25 6- 7- 9-16 Med ium SAND, wet. 
25 BorIng Termm(ltcd 0 25 FT. 

GROUNDWATER DATA: Groun dwater Encoun tered at ""' 5.0 ft. 
Water Level is ____ ft. below groun d surface 24 hours after com pletion. 

URS * No. of Blows H O-Lb. Hammer, 30-in fall, required to drive 2- in 0.0 .• 1.375 1.0. sampler 6 inches. 

Note: Survey dolo provided by Hassell & Folks, p.e. 
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BORING LOG 
Project: Chesapeake Gol f Course Project No.: 49498-001 

Locat ion: Chesapeake, Virginia Boring No.: 8-3 

Observer: M.R. Date of Baring: 7/24/01 

Type of Boring; 4 1/4 in- HSA Elevation (ground): 9.71' 

Drilling Contr actor: Fishburne Dril ling Inc. File Name: logS.DWG 

Dep t h Stratum Depth of Sample Blows' Sampl e 
ft. Description Sample Descript ion 

0 
- Very dark grayish brawn (lOYR,3/2) 
1 SILT 0-2 2-3-3-3 SILT with same CLAY, gray (10YR,6/1) and - with yellowish brawn (10YR,5/6) mottles, moist. 
2 CLAY -
3 Mottles becoming more brownish yellow - 2- 4 4-5-5- 5 (10YR,6/6), moist. 4 
-
5 CLAY 5.5 Very dark brawn (7.5YR, 2.5/2) SILTY 
- with 4-6 2- 3- 3- 3 CLAY with light Olive brawn Mottles (2.5YR, 
6 SILT 

5/6), moist. 
- Gray (7.5YR,6/0) , Medium SAND with 
7 Medium SAND \1 pebbles. 
- - 6- 8 6-1 1-1 0-1 1 6.8 ' Ligh t yellow-brawn (10YR,6/4) Fine 
8 Fine SAND SAND, wet . 
-
9 Gray (5Y,5/1), Medium SAND with angular - 8- 10 to subangular gra ins, wet. 

10 3-4-4- 5 

- Medium 11 
- SAND 
12 

10- 13 

-
13 
-
14 Gray (5Y,5/1) , Fine to Medium SAND, wet. 
- 13- 15 5-8-10- 10 
15 
- Fine 
16 to -
17 Medium 15- 18 
- SAND 
18 
-
19 
- 18- 20 
20 Shelby tube 
-
21 Da rk gray (2.5Y,4/1), Medium SAND with 
- 20- 22 4- 5- 5- 4 some shell fragments, wet. 
22 Med ium 
-
23 

SAND 

-
24 22-25 5-6- 7-7 

- Becoming more gray (5Y,4/1), wet. 

25 Boring Tennlnated 0 25.0 FT. 

GROUNDWA TER DATA: Groun dwater Encoun tered at - 6.8 ft. 
Water Level is _ ___ ft. below ground surface 24 hours after completion . URS • No. of Blows 140-Lb. Hammer, 3D-in fall , required to drive 2-1n D.O ., 1.375 1.0. sampler 6 inches. 

Note: Survey data provided by Hassell & Folks, P.C. 
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BORING LOG 
Project: Chesapeake Golf Course Pro jed No,: 49498-001 

Location: Chesapeake, Virginia Boring No.: B-4 

Observer: MR, Date of Boring: 7/25/01 

Type of Boring: 4 1/4 in Mud Rotary Elevation (ground): 11.13' 

Drilling Contractor: Fishburne Drilling Inc, Fi le Name: log6,DWG 

Depth Stratum Depth of Sample Blows' Sample 
ft. Descr iption Sample Description 

0 Black (5Y,2,5/1), Fine, SILTY, CLAYEY, 
- Fine SILTY CLAYEY SAND SAND, moist. 
1 0-2 2-2-2-3 1.5' Very dark grayish brown (2,5Y,3/2) 
- Fine SAND Fine SAND, moist 1.75' Grading to dark 
2 olive gray (5Y,3/2), moist. 
- Dark grayish brown (2,5Y,3/2), Fine SANDY 3 Fine SANDY CLAY 'V CLAY, moist. - Fine SILTY CLAYEY 2-4 2-3-2-2 

2,5'-Groding to olive brown (2,5Y,4/3), 4 -
SAND -- Fine-Medium SAND with some SILT, Dark -

I"-grayish brown (2,5Y,3/2) CLAY,wet. 5 Fine to Medium 
-

SAND 4-6 1-5-8-10 Olive brown (2,5Y,4/4), Fine-medium SAND, 
6 saturated 
- 1"'-4,5'-Gray (5Y,6/1) Fine-Medium SAND with 
7 some pebbles, wet. 
- Fine SAND 
8 6-8 7-8-9-10 Gray (5Y,5/1), Fine SAND, wet. 
-
9 
- 8-10 3-7-10-11 Same as above. wet. 
10 
-
11 
-
12 10-13 -
13 
-
14 
- 13-15 4-2-3- 3 Same as above, wet. 
15 
-
16 
-
17 15-18 
-
18 
-
19 Grading to dark olive gray (5Y,4/1) with 
- 18-20 4-4-3-4 black mineral grains, wet. 
20 
-
21 
- 20-23 
22 
-
23 
-

24,5-Gray (5Y,5/1), 24 Medium CLAYEY Medium SAND with 
- SAND 23-25 black mineral grains and thin CLAYEY 

25 Borin Terminated 25.0 fT. 
lenses, wet. 

GROUNDWATER DATA: Groundwater Encountered at ,..... 2,5 ft. 
We ter Level is ____ ft. below ground surface 24 hours after completion. URS • No. of Blows 140-Lb. Hammer, 30-in faU, required to drive 2-in 0.0 .. 1.375 1.0. sampler 6 inches. 

Note: Survey data provided by Hassell & Folks, p.e. 
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BORING LOG 
Pro jeel: Chesapeake Gol f Course Project No.: 49498-001 

Location: Chesapeake, Virginia Boring No. : B- 5 

Observer: M.R. Dote of Boring: 7/25/01 

Type of Boring: 4 1/4 in HSA Elevation (ground); 10.53' 

Drilling Contractor: Fishb';Jrne Drilling Inc. File Nome: log7.DWG 

Depth Stratum Depth of Sample Blows' Sample 
ft. Description Sample Description 

0 
CLA YEY SANDY SILT Dark olive brown (2.5Y,3/3), CLAYEY SILT - with some SAND. 1 0-2 2-3-5-5 0.9' Mottled (yellow. brown) (10YR. 5/6), -

2 SILTY CLAY dark gray (5Y.3/1) SILTY CLAY, moist. 

-
3 Block (5Y, 2.5/2) SILTY CLAY, moist. 
-

Fine\] 
2-4 6-5-10-9 2.2' -Light yellowish brown and gray 

4 Medium to (2.5Y.6/3) (5Y.6/2) Medium-Fine SAND, 
- SAND - moist. - 1\ 4.0' Grading to pale yellow (2.5Y,7/3), 5 -

-
SILTY CLAY 4-6 5-5-7-10 moist. 

6 4.2' Black (2.5Y.2.5/1) SILTY CLAY, moist. 
- 4.3' Light olive brown (2.5Y.5/4), dark 
7 Fine SAND gray 

- (5Y.4/1) Fine SAND, saturated. 

8 Medium SAND 
6-8 6-7-7-8 6.0-Grading to gray (5Y,5/1). wet. 

6.5 Grav 5Y,5/1 , Medium SAND, wet. -
9 Dark greenish (5GY,4/1). Fine-Medium 
-

8-10 2-6-7-6 SAND. wet. 
10 
-
11 Fine to Medium 

- SAND 10-13 
12 
-
13 
-
14 Same as above, wet. 
-
15 

13-15 5-4-5-6 

-
16 
-
17 15- 18 
-
18 
-
19 Grading dark gray (2.5Y,4/1), Fine-Medium 
- 18-20 5-4-6-1 SAND. wet. 
20 19' Wood fragments 
-
21 
-
22 

20-23 

-
23 
- Medium SAND Dark gray (5Y,4/1). Medium SAND. 
24 

CLA YEY SANDY SILT 23-25 1-1-2-2 saturated 23.5' Grading to SANDY SILT with 
CLA Y to SILTY CLAY and soft CLAY. wet. rys SILTY CLAY Roc l"n Terminated 0 2 .0 FT. 

GROUNDWATER DATA: Groundwater Encountered at tv 4.0 ft. 
Water Level is ft. below ground surface 24 hours after completion. URS • No. of Blows HO-Lb. Hammer, 3D-in foil, required to drive 2-in D.O., 1.375 1.0. sampler 6 inches. 

Note: Survey data provided by Hassell & Folks, P.C. 
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MONITORING WELL CONSTRU CTION LOG 
MONITORING WELL MW-l JOB NO.:49498-001DATE: 7-24-01 

PROJECT: Chesapeake Golf Course 

SITE LOCATION: Chesapeake. Virginia GEOLOGIST: ""M...cR>--_ URS 
DRILLING CON TR ACTOR: Fishburne Drilling In c 

GENERALI ZED STRATIGRAPHY 

a 
== ELEVATIONS: GROUND SURFACE:-'L9uL90~_ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

vvvvvv vvvvvv 
-<="~1:\ ~::j.'.~:~;.,:~~ :' :~;.·;;i v 

• 
• 
• 

~~ 
~~ 
3~ Y';< 

TOP OF CASING: J..,.13l.....1LQ6 __ 

~~ 
~ ~ ~ TOP OF BENTONITE SEAL: DEPTH (FEET)..l..llL--_ 

~~ 2 ~,- TOP OF SAND PACK: DEPTH (FEET)...J1d3 __ 

. ______ TOP OF SCREEN: 
.. ..-- SLOT SIZE: 0 .01 -"-""'-'----

/BOTTOM OF SCREEN : 

'----' / BOTTOM OF BORING: 

DEPTH (FEET) 15.00 

DEPTH (FEET) J.2.,.L5 __ 

DEPTH (FEET) -,:2"'-.5 __ 
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MONITORING WELL CONSTRUCTION LOG 
MONITORING WELL: MW-2 JOB NO.:4949S- 001DATE: 7- 24-01 

PROJECT: Chesapeake Golf Course 

SITE LOCATION: Chesapeake. Virginia GEOLOGIST: JYlM.DR~_ 

DRILLING CONTRACTOR: FishbIJrne Drilling Inc 

GENERALIZED STRATIGRAPHY 

o 
-
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

• 
• 

ELEVATIONS: GROUND SURF ACE:-,,-9,JC8tJ./.6 __ 
TOP OF CASING: J..,l.).l..lJ11L--_ 

vvv vv 

~ TOP OF BENTONITE SEAL: DEPTH (FEET)....l1..L1 __ 

~ TOP OF SAND PACK: DEPTH (FEET) -.!l..od.3 __ 

____ TOP OF SCREEN: 
SLO T 51 ZE: ..10d.,C. 0!.IJ1 __ _ 

DEPTH (FEET)...L15",--_ 

/ BOTTOM OF SCREEN: DEPTH (FEET)-<2",,5L--_ 

L----.l / BOTTOM OF BORING: DEPTH (FEET) .,5,2",,5 __ 
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MONITORING WELL CONSTRUCTION LOG 
MONITORING WELL: MW-3 JOB NO.:49498- 001DATE: 7-25-01 

PROJECT: Chesapeake Golf Course 

SITE LOCATION: Chesapeake. Virginia GEOLOGIST: M R /B F URS 
DRILLING CONTRACTOR: Fishburne Drilling Inc 

GENERALIZED STRATIGRAPHY ELEVATIONS: GROUND SURFACE:",,9'-"..7-,!-1 __ 
TOP OF CASING: 12.75 

° -
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

fo"'vvvvv vvv9vvl 
r~!.;; .,~'.~ .i·":i':~<~~~;'(::1 v 

v 

v 

v 

v~ 

~~ 
~~ 
~ ~ ~ mp OF BENTONITE SEAL 

~~ 
~ ~ . ____ TOP OF SAND PACK: 
LL f:L" 

...--- TOP OF SCREEN: 
SLOT SIZE: --,0,,-,.0,,-,1 __ _ 

/ BOTTOM OF SCREEN : 

_ ---' / BOTTOM OF BORING: 

DEPTH (FEET)...L1L1 __ 

DEPTH (FEET)---11.>1.3 __ 

DEPTH (FEET) "",15",-_ 

DEPTH (FEET)~2,-,-5L-_ 

DEPTH (FEET) ~2:,!..5 __ 
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MONITORING WELL CONS TRU CTION LOG 
MONITORING WELL: MW-4 JOB NO.:49498- 001DATE: 7-25-01 

PROJECT: Chesapeake Golf Course 

SITE LOCATION: Chesgp eake. Virg inia GEOLOGIST: M R 

DRILLING CONTRACTOR: Fishb"rne Drilling Inc 

GENER ALIZED STRATIGRAPHY 

° 
ELEVATION S: GROUND SURFACE: .L11!.c.1.c,3L-_ 

TOP OF CASING: .L14~.JJ1 0"--_ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

'IVVVVV 
\.;~_ .. ~:~.'i·':':·:.:.:;~~~:. :';·~5 v 

v 

v 

v 

vvvvvv 

~ TOP OF BEN TONITE SEAL: DEPTH (FEET)-,-llL-_ 

. . ~ TOP OF SAND PACK: 

~ TOP OF SCREEN: 
SLOT SIZE: --,0,,-,.0,,-,1 __ _ 

/BOTTOM OF SCREEN: 

'----' / BOTTOM OF BORING: 

DEPTH (FEET) --11.,L3 __ 

DEPTH (FEET) -L15.L.-_ 

DEPTH (FEET) ~2~5L-_ 

DEP TH (FEET)...<,2~5 __ 

20112
 



MONITORING WELL CONSTRUCTION LOG 
MONITORING WELL: MW-5 JOB NO.:4949S-001DATE: 7-25-01 

PROJECT: Chesapeake Galf Course 

SITE LOCATION: Chesapeake Virginia GEOLOGIST: M R. 

DRILLING CONTRACTOR: Fishburne Drilling Inc 

GENERALIZED STRATIGRAPHY 

° 
ELEVATIONS: GROUND SURFACE: 10.53 

TOP OF CASING: 13.23 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

vvvvvv 

v 

v 

~ TOP OF BENTONITE SEAL: DEPTH (FEET)...J.1Ll __ 

~ TOP OF SCREEN: 
SLOT SIZE: -,OLC.O,,-,l __ _ 

/BOTTOM OF SCREEN: 

'----' /" BOTTOM OF BORING: 

DEPTH (FEET).2123 __ 

DEPTH (FEET)...J.15,,--_ 

DE P TH (FEET) -'2"-5'---_ 

DEPTH (FEET) ..k2d.5 __ 
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APPENDIXC 

Aquifer Test Data 
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D 

s 1. 
P 
I 
a 
c 
e 

"~"'"" " 

m 0.1 
e 
n 
t 00 

a 00 
00 a 

( 0 

f 0.01 
a 

a 

t 0 
a 

a 0 0 a a 
) a a 

Time (min) 

WELL TEST ANALYSIS 

Data Set: P:\Dominion Chesapeake GC\Hydro Study\03 - Slug Test\Cleveland Files\mw02fh.aqt 
Date: 09/07/01 Time: 12:40:19 

PROJECT INFORMATION 

Test Well : Falling Head 

AQUIFER DATA 

Saturated Thickness: 36. ft Anisotropy Ratio (KzlKr): 1. 
- -

WELL DATA (MW2) 

Initial Displacement: 1.706 ft Casing Radius: 0.08333 ft 
Well bore Radius: 0.333 ft Well Skin Radius: 0.333 ft 
Screen Length: 10-:tt Total Well Penetration Depth: 17. ft - -

SOLUTION 

Aquifer Model: Unconfined Solution Method: Bouwer-Rice 

K = 0.0008455 cm/sec yO = 0.3348 ft 
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In - Situ Inc. 

Report generated: 
Report from file: 
DataMgr Version 

Seria l number: 
Firmware Versi on 
Unit name: 

Test name: 

Test defined on : 
Test started on : 
Test stopped o n : 
Test extracted on: 

Troll 

08110(01 l4:27 : 50 
P : \Dominion Chesapeake GC\Hydro Study\03- Slug Test\Mw2nefh . bin 
3 . 68 

00012080 
6.24 
SP4000 

08/01/01 
08/01/01 
08/01/01 
08/02/01 

MW2NEfh 

16 : 09 : 16 
16 : 13:53 
16:34 :1 8 
12 : 16:4 5 

Data gathered using Logarithmi c testing 
Maximum time between data points : 5 . 0000 Minutes . 
Number of da ta samples: 113 

TOTAL DATA SAMPLES 113 

Channel number [1 J 
Measurement type : Temperature 
Channel name: OnBoard Temp 

Channel number [2J 
Measurement type : Pressure 
Channel name: OnBoard Pres sure 
Sensor Range: 15 PSI. 

Chan [1 J Chan [2 J 
Date Time ET (min) Celsius PSI 

----- -- - - -- - --- - - --- ---- -- -- - -- ---- - - - - - - -- -------- --- --- -
08/01/01 16 : 13 : 53 0 . 0000 14.88 10.366 
08/01/01 16 : 13 : 53 0.0050 14.88 9 . 413 
08/01/01 16:13:53 0 .0100 14.89 9.082 
08/01/01 16 : 13 : 53 0 . 0150 l4 . 89 9 . 377 
08/01/01 16 : 13 : 54 0 . 0200 14.90 9.760 
08/01/01 16 : 13 : 54 0.0250 14.90 9 . 912 
08/01 /01 16 : 13 : 5 4 0.0300 14 . 90 9 . 826 
08/01/01 16 : 13 : 55 0.0350 l4.90 9 . 627 
08/01/01 16 : 13 : 55 0 . 0400 14 . 91 9 . 526 
08/01/01 1 6:13 : 55 0.0450 14 . 92 9 . 547 
08/01/01 16 : 13 : 56 0 . 0500 14.92 9.608 
08/01 / 01 16:13 : 56 0 . 0550 14 . 92 9.615 
08/01/01 16 :1 3 : 56 0 .0600 14.92 9 . 309 
08/01/01 16 : 13:56 0.0650 14.93 8 . 704 
08/01/01 16:13:57 0 . 0700 14 . 93 8 . 692 
08/01/01 16 : 13 : 57 0 . 0750 14.93 8 . 770 
08/01/01 16:13 : 57 0 . 0800 14 . 93 8 . 945 
08/01/01 16 : 13 : 58 0 . 0850 14.94 9 . 020 
08/01/01 16 : 13 : 58 0 . 0900 14 . 95 8 . 990 
08/01/01 16 : 13 : 58 0 . 0950 14.95 8.938 
08/01/01 16 : 13 : 59 0 . 1000 14.95 8.924 
08/01/01 16:13 : 59 0 . 1058 14.95 8.932 
08/01/01 16 : 13 : 59 0 . 1120 14.95 8 . 939 
08/01/01 16 : 14:00 0 . 118 5 14 . 96 8 . 929 
08/01/01 16 : 14 : 00 0.1255 14 . 96 8.922 
08/01/01 16 : 14 : 00 0.1328 14 . 96 8 . 919 
08/01/01 16 : 14 : 01 0 . 1407 14 . 96 8 . 918 
08/01/01 16 : 14 : 01 O. l4 90 14.96 8 . 91 0 
08/0 1 /01 16 : 14 : 02 0.1578 14 . 97 8 . 90 6 
08/01/01 16 : l4 : 03 0.1672 14.98 8.901 
08/01/01 16 : l4 : 03 0.1770 14 . 99 8 . 894 
08/01/01 16:14 : 04 0 . 18 75 15.00 8 .8 8 6 
08/01/01 16 : 14 : 04 0.1985 15 . 00 8 . 882 
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08/01/01 1 6 : 14 : 05 0 . 2102 15.00 8 . 882 
08/01/01 16 : 14 : 06 0 . 2227 1 5 . 00 8.870 
08/01/01 16:14:07 0 .23 58 15.00 8 . S62 
OS/01/01 16:14 : 07 0.2 4 98 15.01 8 . 855 
08/01/01 16 : 14 : 08 0.2647 15.01 8 . S50 
08/0 1/01 16 :14: 09 0.2803 15.01 8.S43 
08/01/01 16:14:10 0 . 2970 15.01 S . 837 
08/01/01 16:14 : 11 0.3147 15 . 01 8.S31 
08/01/01 16 :14: 13 0.3333 15.02 S .S 24 
08/01/01 16:14:14 0 . 3532 15 .02 8 . 816 
08/01/01 16:14 : 15 0.3742 15 . 02 8 . 813 
08/01/01 16 : 14 :1 6 0 . 3963 15.02 8 . 807 
08/01/01 16 :1 4 :1 8 0.4198 15.02 8 . 798 
08/01/01 16:14 : 19 0.4447 15 . 02 8.798 
08/01/01 16 :1 4 : 21 0 . 4697 15.02 8.789 
08/01/01 16:14 : 22 0.4963 15 . 02 8.784 
08/01/01 16:14:24 0.5247 15 . 02 8 .7 81 
08/01/01 16 : 14 : 26 0 . 5547 15.02 8.774 
08/01/01 16:14:28 0.5863 15 .02 8.774 
08/01101 16: 14 : 30 0 . 6213 1 5 .02 8 . 767 
08/01/01 16:14: 32 0 . 6580 15.02 8 . 762 
08/01/01 16:14:34 0 . 6963 15 . 02 8 . 759 
OS/01/ 01 16 :14: 37 0.73 S0 15.02 S . 756 
08/01/01 16:14 : 39 0.7813 15.02 8 . 753 
OS/01/01 16:14:42 0.8280 15.02 8 . 747 
08/01101 16 : 14 : 45 0 . 8763 15.02 8 . 743 
08/01101 16:14:48 0.9280 15.02 S . 741 
08/01101 16:14:51 0 . 9830 1 5.02 8 . 742 
OS/01/01 16 : 14:55 1. 0413 15 . 02 S . 739 
08/01/01 16 :1 4 : 59 1.1030 15.02 8.735 
OS/01/01 16: 15 : 03 1.1680 15 .01 8 . 731 
08/01/01 16:15 : 07 1. 2380 15.02 8 . 727 
08/01101 16 :1 5 : 11 1 .311 3 1 5. 02 8 . 728 
08/01/01 16:15:16 1. 3897 15.01 8 . 724 
OS/01/0 1 16:15:21 1.4730 15.01 8 . 720 
08/01101 16:15 : 26 1. 5613 15.04 8 .71 7 
08/01101 16 : 15 : 32 1. 6547 15.06 8 . 714 
08/01101 16:15 : 38 1. 7530 15.03 8.708 
08/01101 16 : 15:44 1 . S580 15.07 8 . 705 
08/01101 16:15 : 51 1. 9680 15.06 8 . 703 
08/01/01 16 :1 5 : 58 2 . 0847 1 5.07 8 . 701 
08/01/01 16: 16 : 05 2.2097 15.09 8 . 697 
08/01/01 16 : 16:13 2.3413 15.13 8 . 693 
08/01101 16 : 16 : 21 2 .48 13 15.10 8 . 690 
08/01/01 1 6:16: 30 2.6297 15.17 8.706 
08/01101 16 : 16:40 2.7863 15.20 8 . 683 
08/01/01 16:16:50 2.9530 15.22 8 . 680 
08/01/01 16:17:00 3.1297 15.19 8 . 6S0 
08/01/01 16 :17:11 3.3163 15 . 17 8 . 685 
08/01/01 16:17:23 3.5147 15 . 15 8 . 6S5 
OS/01 /01 16:17 : 36 3.7247 15 . 13 8 . 6B1 
08/01/01 16:17:49 3.9463 15 . 12 B. 677 
08/01/01 16 :1 B:0 3 4.1813 15.11 8 . 672 
08/01/01 16 :18:18 4.4297 15.10 8 . 670 
08/01101 16 :18: 34 4.6930 15 . 09 8 .6 68 
OB/01/01 16 :1 8 : 51 4.9730 15.0S 8 . 666 
08/01101 16 :1 9 :0 9 5 . 2697 15.12 B. 666 
08/01101 16:19 : 27 5 . 5830 15.10 8 . 665 
08/01101 16 : 19:47 5.9147 15.0B B. 666 
OB/01/01 16:20 : 0B 6 . 2663 15.07 B. 665 
08/01101 16 : 20:31 6.6397 15.07 B.666 
OB/01l01 16 : 20 : 55 7.0347 15.05 B.667 
OB/01/01 16:21:20 7.4530 15.04 B. 666 
OB/01/01 16 : 21 : 46 7 . 8963 15.03 8 . 66 9 
08/01101 16:22:14 8.3663 15.02 8 . 666 
08/01101 16 : 22 : 44 B . B 64 7 15.04 8 . 663 
08/01/01 16 : 23:16 9 . 3913 15.02 8.661 
08/01101 16 : 23 : 49 9 .94 97 15 . 04 8 . 662 
08/01101 16:24:25 10 . 5413 15.02 8 . 660 
08/01/01 16:25 : 03 11.1680 15.06 8 . 659 
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OB/01/01 16:25:42 11.B313 1 5 .04 B.659 
OB/01/01 16:26:25 12 . 5347 15 . 04 B.659 
OB/01/01 16 :2 7 :09 13 .2797 15 . 07 B.662 
OB/ 01/01 16:27:57 14 . 0697 15.05 8 .660 
OB/01/01 16: 2B :47 14 . 9063 15.04 B.660 
08/01/0 1 16:2 9 :40 15 . 7913 15.06 B.660 
OB/01/01 16:30 :36 16 . 7297 15.06 8.660 
OB/01/01 16 : 31:3 6 17.7230 15 . 04 B.660 
08/01/01 16:32:3 9 18 .7763 15.0 6 8 . 662 
OB/Ol/01 16:33:46 19 . 8913 15.13 8 . 660 
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0 10.366 
0.005 9.413 

0 .01 9.082 
0.015 9.377 

0.02 9.76 
0.025 9.912 

0.03 9.826 
0.035 9.627 

0.04 9.526 
0.045 9.547 

0.05 9.608 
0.055 9.615 

0.06 9.309 
0.065 8.704 

0.07 8.692 
0.075 8.77 

0.08 8.945 
0.085 9.02 

0.09 8.99 
0.095 8.938 

0.1 8.924 
0.1058 8.932 

0.112 8.939 
0.1185 8.929 
0.1255 8.922 
0.1328 8.919 
0.1407 8.918 

0.149 8.91 
0.1578 8.906 
0.1672 8.901 

0.177 8.894 
0.1875 8.886 
0.1985 8.882 
0.2102 8.882 
0.2227 8.87 
0.2358 8.862 
0.2498 8.855 
0.2647 8.85 
0.2803 8.843 

0.297 8.837 
0.3147 8.831 
0.3333 8.824 
0.3532 8.816 
0.3742 8.813 
0.3963 8.807 
0.4198 8.798 
0.4447 8.798 
0.4697 8.789 
0.4963 8.784 
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0.5247 8.781 
0.5547 8.774 
0.5863 8.774 
0.6213 8.767 

0.658 8.762 
0.6963 8.759 

0.738 8.756 
0.7813 8.753 

0.828 8.747 
0.8763 8.743 

0.928 8.741 
0.983 8.742 

1.0413 8.739 
1.103 8.735 
1.168 8.731 
1.238 8.727 

1.3113 8.728 
1.3897 8.724 

1.473 8.72 
1.5613 8.717 
1.6547 8.714 

1.753 8.708 
1.858 8.705 
1.968 8.703 

2.0847 8.701 
2.2097 8.697 
2.3413 8.693 
2.4813 8.69 
2.6297 8.706 
2.7863 8.683 

2.953 8.68 
3.1297 8.68 
3.3163 8.685 
3.5147 8.685 
3.7247 8.681 
3.9463 8.677 
4 .1813 8.672 
4.4297 8.67 

4.693 8.668 
4.973 8.666 

5.2697 8.666 
5.583 8.665 

5.9147 8.666 
6.2663 8.665 
6.6397 8.666 
7.0347 8.667 

7.453 8.666 
7.8963 8.669 
8.3663 8.666 
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8.8647 8.663 
9.3913 8.661 
9.9497 8.662 

10.5413 8.66 
11 .168 8.659 

11.8313 8.659 
12.5347 8.659 
13.2797 8.662 
14.0697 8.66 
14.9063 8.66 
15.7913 8.66 
16.7297 8.66 

17.723 8.66 
18.7763 8.662 
19.8913 8.66 
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WELL TEST ANALYSIS 

Data Set: P:\Dominion Chesapeake GC\Hydro Study\03 - Slug Test\Cleveland Files\mw04rs.aqt 
Date: 09/07/01 Time: 12:30:21 

PROJECT INFORMATION 

Test Well : Rising Head 

AQUIFER DATA 

Saturated Thickness: 36. ft Anisotropy Ratio (Kz/Kr): 1. - -

WELL DATA (MW4) 

Initial Displacement: 2.065 ft Casing Radius: 0.08333 ft 
Wellbore Radius: 0.333 ft Well Skin Radius: 0.333 ft 
Screen Length: 10--:tt Total Well Penetration Depth: 17. ft - -

SOLUTION 

Aquifer Model: Unconfined Solution Method: Bouwer-Rice 

K = 0.002639 em/sec yO = 0.7981 ft 

20122
 



In-Sltu Inc. 

Report generated: 
Report from file: 
DataMgr Version 

Serial number: 
Firmware Version 
Unit name : 

Test name: 

Test defined o n: 
Test started o n: 
Test stopped o n: 
Test extracted on: 

Troll 

08/10/01 14:46:25 
P : \Dominion Chesapeake GC \Hydro Study\03- Slug Test\Mw4swrh.bin 
3 .68 

000 12080 
6.24 
SP4000 

08/01/01 
08/0 1/01 
08/01/01 
08 /02/01 

MW4SWrh 

17 : 19 :15 
17: 33: 14 
17:39:24 
12:18:15 

Data gathered using Logarithmic testing 
Max i mum t i me between data points : 1 .0000 Minutes . 
Number of data samples: 92 

TOTAL DATA SAMPLES 92 

Channel number [1 ) 
Measuremen t type : Temperature 
Channel name: OnBoard Temp 

Cha nnel number [2) 
Measurement type : Pressure 
Channel name: OnBoard Pressure 
Sensor Range : 15 PSI. 

Chan[l) Chan[2) 
Date Time ET (min) Celsius PS I 

----- - -- - --- - --- ------- ---- - - -- - - - - - --- - -- - - - -- --------- --
08/01/01 17: 33 : 14 0 . 0000 15 .4 1 8 . 312 
08/01/01 1 7 : 33 : 14 0 . 0050 15.41 7.94 5 
08/01/01 17:33:14 0.0100 15 . 42 7 .4 78 
08/01/01 17: 33 :14 0.0150 15 . 42 7.669 
08/01/01 17:33 :1 5 0.0200 15 . 42 7 . 120 
08/01/01 17:33:15 0.0250 15 . 43 7 . 492 
08/01/01 17:33 : 15 0.0300 15 . 43 8.109 
08/01/01 17:33:16 0 . 0350 15.43 8 .409 
08/01/01 17:33 :1 6 0.0400 15 . 44 8 . 331 
08/01/01 17:33:16 0 . 0450 15 . 44 8 . 371 
08/01/01 17:33:17 0 . 0500 15 .4 4 8 .42 6 
08/01/01 17 : 33 : 17 0.0550 15.44 8 . 460 
08/01/01 17 : 33:17 0.0600 15 . 45 8 . 50 2 
08/01/01 17:33 :1 7 0.0650 15 . 45 8 . 533 
08/01/01 17:33:1 8 0 . 0700 15 . 45 8 . 568 
08/01/01 17 : 33 : 18 0.0750 15.45 8.587 
08/01/01 17: 33 :18 0.0800 15 .4 5 8 . 610 
08/01/01 17:33:19 0.0850 15.46 8 . 634 
08/01/01 17:33:19 0.0900 15 .4 6 8 . 656 
08/01/01 17:33:19 0.0950 15 . 46 8 .67 8 
08/01/01 17:33:20 0.1000 15.46 8 .6 99 
08/01/01 17:33:20 0 . 1058 15 .4 6 8 . 719 
08/01/01 17:33:20 0 . 1120 15 . 47 8 .73 8 
08/01/01 17 : 33 :21 0 . 1185 15 . 47 8 . 757 
08/01/01 17 : 33 : 21 0.1255 15 .4 7 8 . 776 
08/01/01 17:33:21 0 . 1328 15.4 7 8 . 796 
08/01/01 17:33 : 22 0.1407 15 . 47 8 . 815 
08/01/01 17: 33 : 22 0.1490 15. 48 8 .8 33 
08/01/01 17 : 33 : 23 0.1578 15 .4 8 8 . 851 
08/01/01 17: 33 : 24 0.1672 15 . 48 8 .870 
08/01/01 17 : 33 : 24 0.1770 15 . 50 8 . 897 
08/01/01 17: 33:25 0.1875 15 .50 8 . 917 
08/01/01 17 : 33 : 25 0.198 5 15 . 50 8 . 937 
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UC1/Ul/Ul 11 : jj : L6 0.2102 1 5 . 50 8 . 956 
08/01/01 17:33 : 27 0 . 2227 15.51 8.976 
08/01/ 01 17:33 : 28 0 . 2358 15 . 50 8.993 
08/01/01 17:33:28 0 . 2498 15 . 50 9.009 
08/01101 17:33 : 29 0.2647 15.50 9.026 
08/01101 17:33 : 30 0 . 2803 15 . 51 9.041 
08/01101 17 : 33 : 31 0 . 2970 15 . 50 9.056 
OS/Ol/Ol 17:33:32 0.3147 15.51 9.069 
OS/01l01 l7 :3 3 : 34 0 . 3333 15 . 51 9.082 
OS/01l01 17:33:35 0 . 3532 15.51 9 . 093 
OS/01/01 17:33 : 36 0 . 3742 15.50 9.104 
OS/01/01 17 : 33 : 37 0 . 3963 15 . 50 9.114 
OS/01/01 17:33 :3 9 0 . 419S 15.50 9.123 
OS/01/01 l7 :3 3 : 40 0 . 4447 15 . 50 9 .1 30 
OS/01/01 17:33 : 42 0 . 4697 15.50 9. 136 
OS/01/01 17:33 :4 3 0 . 4963 15 . 50 9.14 3 
OS/01/01 l7 : 33:45 0 . 5247 15 . 50 9.149 
08/01/01 17:33:47 0 . 5547 15 . 50 9.153 
OS/01/01 17 : 33 :4 9 0 . 5S63 15 . 50 9.158 
08/0l/01 17 : 33:51 0 . 62l3 15 .49 9.161 
OS/01/01 17 : 33 : 53 0 . 6580 15.49 9.166 
OS/Ol/Ol 17: 33 : 55 0 . 6963 15 . 48 9 . 16S 
08/01/01 17 : 33:58 0 . 73S0 15 . 48 9 . 171 
OS/01/01 17:34: 00 0.7Sl3 15.48 9.173 
OS/01/01 1 7:34 :0 3 0 . S280 15 .4 S 9.175 
08/01101 17 :34:06 0 . S763 15.47 9.176 
OS/0l/01 17:34 : 09 0 . 92S0 15 . 47 9 . 17S 
OS/01/01 17:34 : 12 0 . 9S30 15 . 46 9.179 
OS/01/01 1 7:34:16 1.0413 15.46 9 . 1S0 
OS/Ol/Ol 17 : 34 : 20 1.1030 15.45 9 . 1S1 
08/01101 17:34:24 1.1680 15 .45 9 . 1S1 
OS/0l/01 17:34:2S 1 . 2380 15 . 44 9 . 1S2 
08/01/01 17:34 : 32 1 . 3113 15 .4 3 9.1S2 
OS/Ol/Ol 17:34:37 1. 38 97 15 . 42 9.183 
OS/01/01 17 : 34 : 42 1.4730 15 . 42 9.184 
08/01/01 17:34:47 1.5613 15 . 41 9.184 
OS/01/01 17:34:53 1. 6547 15.40 9 . 184 
OS/01/01 17 : 34 :59 1 . 7530 15.39 9.184 
08/01/0 1 17:35:05 1.S580 15 . 39 9 . 185 
08/01/01 17 : 35:12 1. 96S0 15 . 38 9.185 
08/01/01 17 :35:19 2 . 0S47 15 . 37 9.185 
08/01/0 1 17:35:26 2 . 2097 15 . 36 9 . 184 
08/01/01 17:35:34 2 . 3413 15 . 35 9 . 185 
08/01/01 17:35:42 2 .4 813 15 . 34 9 . 185 
08/01/01 17:35 : 51 2 . 6297 15 . 33 9.185 
OS/01/01 17 : 36:01 2 . 7863 15 . 32 9.185 
08 /01/ 01 17:36:11 2.9530 15 . 33 9.184 
OS/01/01 17:36:21 3.1297 15 . 33 9.184 
08/01/01 17:36:32 3 . 3163 15 . 39 9.184 
08/01/01 17:36:44 3 . 51 47 15 . 36 9 . 1S5 
OS/01/01 17 : 36:57 3 . 7247 15.34 9.1S5 
08/01/01 17:37:10 3 . 9463 15 . 32 9.1S5 
OS/01/0 1 17:37:24 4 .1 S13 15.30 9.18 5 
OS/01/01 17 : 37:39 4.4297 15 . 27 9.184 
08/01/01 17 : 37:55 4 . 6930 15.30 9.1S4 
OS/01/01 17:3S:12 4 . 9730 15.31 9.1S5 
08/01101 17:3S:30 5 . 2697 15.28 9 .1 S5 
08/01/01 17:38:4S 5 . 5S30 15.26 9. lS 5 
08/01/01 17 : 39 : 0S 5.9147 15.27 9.185 
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a 8.312 
0.005 7.945 

0.01 7.478 
0.015 7.669 

0.02 7.12 
0.025 7.492 

0.03 8.109 
0 .035 8.409 

0.04 8.331 
0 .045 8.371 

0.05 8.426 
0 .055 8.46 

0.06 8.502 
0 .065 8.533 

0.07 8.568 
0 .075 8.587 

0 .08 8.61 
0.085 8.634 

0 .09 8.656 
0.095 8.678 

0.1 8.699 
0.1058 8.719 

0.112 8.738 
0.1185 8.757 
0.1255 8.776 
0.1328 8.796 
0.1407 8.815 

0.149 8.833 
0.1578 8.851 
0.1672 8.87 

0.177 8.897 
0.1875 8.917 
0.1985 8.937 
0.2102 8.956 
0.2227 8.976 
0.2358 8.993 
0.2498 9.009 
0.2647 9.026 
0.2803 9.041 

0.297 9.056 
0.3147 9.069 
0.3333 9.082 
0.3532 9.093 
0.3742 9.104 
0.3963 9.114 
0.4198 9.123 
0.4447 9.13 
0.4697 9.136 
0.4963 9.143 
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0 .5247 9.149 
0.5547 9.153 
0.5863 9.158 
0.6213 9.161 

0 .658 9.166 
0.6963 9.168 

0 .738 9.171 
0.7813 9.173 

0.828 9.175 
0.8763 9.176 

0.928 9.178 
0.983 9.1 79 

1.0413 9.18 
1.103 9.181 
1.168 9.181 
1.238 9.182 

1.3113 9.182 
1.3897 9.183 
1.473 9.184 

1.5613 9.184 
1.6547 9.184 

1 .753 9.184 
1.858 9.185 
1.968 9.185 

2.0847 9.185 
2.2097 9.184 
2.3413 9.185 
2.4813 9.185 
2.6297 9.185 
2.7863 9.185 

2.953 9.184 
3.1297 9.184 
3.3163 9.184 
3.5147 9.185 
3.7247 9.185 
3.9463 9.185 
4.1813 9.185 
4.4297 9.184 

4.693 9.184 
4.973 9.185 

5.2697 9.185 
5.583 9.185 

5.9147 9.185 
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WELL TEST ANALYSIS 

Data Set: P:\Dominion Chesapeake GC\Hydro Study\03 - Slug Test\Cleveland Files\mw02rs.aqt 
Date: 09/07/01 Time: 12:01:16 

PROJECT INFORMATION 

Test Well : Rising Head 

AQUIFER DATA 

Saturated Thickness: 36.ft Anisotropy Ratio (Kz/Kr): 1. 
- ~ 

WELL DATA (MW2) 

Initial Displacement: 1.5 ft Casing Radius: 0.08333 ft 
Wellbore Radius: 0.333 ft Well Skin Radius: 0.333 ft 
Screen Length: 10.ft Total Well Penetration Depth: 17.ft 

- -

SOLUTION 

Aquifer Model : Unconfined Solution Method: Bouwer-Rice 

K = 0.001066 cmlsec yO = 0.7745 ft 
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I n-Situ Inc . 

Report gene rated : 
Report from file : 
DataMgr Vers i on 

Serial number : 
Firmware Version 
Unit name : 

Tes t name : 

Test def ined on : 
Test started on : 
Test stopped on : 
Test e xtracted on: 

Troll 

OB/ 10/ 01 14:27 : 04 
P : \Dominion Chesapeake GC\ Hydro Study \03 - Slug Test\Mw2nerh.bin 
3 . 6B 

000 12 0BO 
6 .24 
SP4 000 

OB/01/01 
OB/01/01 
OB/01/01 
08/02/01 

MN2NErh 

16 : 0 9: 50 
16 : 35 : 18 
16 :43:1 B 
12 :01:14 

Data gathered using Logarithmic testing 
Max imum time between data points : 1 . 0000 Minu tes . 
Numbe r of data samples: 97 

TOTAL DATA SAMPLES 97 

Channel number [ 1] 
Measurement type : Temperature 
Channel name : OnBoard Temp 

Channel number [2] 
Measurement type : Pressure 
Channel name : OnBoard Pressure 
Sensor Range : 15 PSI. 

Chan [ l ] Chan [2 ] 
Date Time ET (min) Ce'lsius PS I 

---- ---- ------- - --- --------- ---- - ----- ---- - -------------- -
OB/01/01 1 6 : 35 :1 8 0 . 0000 1 5 . 10 7 . 456 
08/01/01 16:35 : 18 0 . 0050 15 . 10 7 . 408 
08/01/01 16 : 35 : 18 0 . 0100 15 . 10 7 . 555 
08/01 /0 1 16 : 35 :1 8 0 . 01 50 15 . 10 7 . 431 
08/0 1/01 16:35 :19 0 . 0200 15.11 7 . 143 
08/01/01 1 6 : 35 :19 0 . 0250 15 .1 2 7 . 811 
08/01 /01 1 6 : 35 : 19 0 . 0300 15 . 12 7.191 
08/01 /0 1 1 6 : 35 : 20 0 . 0350 15 . 12 7 . 672 
08/ 01/01 16 : 35 :2 0 0 . 0400 1 5 .1 2 7.B22 
OB/01 /01 16 : 35 :20 0.0450 1 5 . 13 7.45B 
08/01/01 16:35:21 0 . 0500 15. 1 3 7 . 499 
08/01/01 16:35 : 21 0 . 0550 1 5 . 13 7 . 522 
08/0 1/0 1 1 6 : 35 :21 0.0600 15.14 7 . 542 
OB/01/01 16 : 35 :21 0 . 065 0 15.1 5 7. 565 
08/01/01 16:35:22 0 . 0700 15 .1 4 7.599 
08/01 /0 1 1 6 : 35 : 22 0.0750 15 . 15 7 . 628 
08/01 /0 1 1 6 : 35 : 22 O. OBOO 15.15 7 . 641 
08/01/01 16 : 35 :23 0.OB 50 15.15 7 . 667 
08/01/01 16:35:23 0.0900 1 5 . 15 7 . 682 
08/01/01 16 : 35 : 23 0 . 0950 15 . 16 7 . 705 
08/0 1 /0 1 16:35 : 24 0 .10 00 15 .1 6 7 . 725 
08/01/01 16 : 35 :2 4 0 .1058 15.16 7.738 
08/01 /0 1 16: 35 : 24 0 .1120 15. 16 7 . 753 
08/01/01 16 : 35 :2 5 0.11 85 1 5 . 17 7 .78 0 
08/01/01 1 6 : 35:25 0 . 1255 15. 17 7 . 797 
OB/0 1/ 01 16 : 35 : 25 0.1328 15.17 7 . 834 
08/01/01 16: 35 :26 0 . 14 07 15 . 17 7.B61 
08/01/01 16 : 35 :26 0 . 1490 15.18 7 . 869 
08/01/01 1 6 : 35 : 27 0 . 1578 15 . 18 7 . 877 
08/01/01 1 6 : 35 :2 8 0 . 1 672 15 . 19 7 . 898 
08/01/01 16:35 : 2B 0.1770 15. 20 7. 93 0 
08/01/01 16 : 35 :2 9 0 .1 875 15 . 21 7 . 955 
08/01/01 16 : 35 : 29 0 . 1985 15 . 21 7 . 98 1 
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08/01/01 16 : 35 : 30 0 . 21 02 15 . 2 1 8 . 007 
08/01/01 16 : 35 : 31 0 . 22 27 15 . 2 1 8 . 034 
08/01/01 16 : 35 : 32 0 . 2358 15 . 21 8 . 061 
08/01/01 16 : 35 : 32 0 . 2498 15 . 2 1 8 . 087 
08/01/01 16 : 35 : 33 0 . 2647 15 . 22 8 . 115 
08/01/01 16 : 35 : 34 0 . 2803 15 . 22 8 . 142 
08/0 1 /01 16 : 35 : 35 0 . 297 0 15 . 22 8 . 169 
08/01 /01 16 : 35 : 3 6 0.31 47 15 . 22 8 .1 96 
08/01 /01 16 : 35 :38 0 .3333 15 . 22 8 . 223 
08 /0 1 /01 16 : 35 : 39 0 . 35 32 15 . 22 8 . 24 9 
08/01/01 16 : 35 : 40 0 . 3742 1 5 . 22 8 . 276 
08/01/01 16 : 35 : 41 0 . 3963 1 5 . 22 8 . 302 
08/01/01 16 : 35 : 43 0 .41 98 15 . 23 8 . 327 
08/01/0 1 16 : 35 : 44 0 . 4447 15 . 22 8 . 353 
08/01/01 16 : 35 : 46 0 . 4697 15 . 22 8.375 
08/0 1/01 16 : 35 :4 7 0 . 49 63 15 . 23 8 . 398 
08/ 01/01 16 : 35 :4 9 0 . 524 7 15.22 8 .4 20 
08/01/01 16 : 35 : 51 0 . 5 547 15 . 23 8 . 441 
08/01101 16 : 35 : 53 0 . 5863 15 . 23 8 . 460 
08/01/01 16 : 35 : 55 0 . 6213 15 . 23 8 . 481 
08/01/0 1 16 : 35 : 57 0 . 6580 15 . 23 8 . 499 
08/01/01 16:35 : 59 0 . 6963 15 . 22 8 . 515 
08/01 /01 16 : 36 : 02 0 . 7380 15 . 25 8 . 531 
08/01/01 16 : 36 : 04 0 . 7813 15 . 27 8.545 
08/01/01 16 : 36 : 07 0 . 8280 15 . 28 8 . 561 
08 /01/01 16 : 36 : 10 0.87 63 15 . 27 8 . 575 
08/01101 16 : 36 : 13 0 . 9280 15 . 27 8 . 586 
08/01/01 16 : 36 : 16 0 . 9830 15 . 27 8 . 595 
08/01/01 16:36 : 20 1.0413 15 . 30 8 . 604 
08/01/01 16 : 36 : 24 1. 1030 15 . 33 8 . 612 
08/01/01 16 : 36 : 28 1 . 1680 15.32 8 . 620 
08/01101 16 : 36 : 32 1. 2380 15 . 33 8.626 
08/01/01 16 : 36 : 36 1.3113 15.36 8 . 632 
08/01101 16 : 36 : 41 1.3897 15 . 39 8 . 63 6 
08/01 /01 16 : 3 6:4 6 1.4730 15.4 1 8.640 
08/01/01 16 : 36 : 51 1.5613 15.39 8 . 644 
08/01/01 16:36 : 57 1.6547 15 . 38 8 . 647 
08/01/01 16 : 37 : 03 1 . 7530 15.36 8 . 649 
08/01/01 16 : 37 : 09 1. 8580 15 . 41 8 . 650 
08/0 1 /01 1 6 : 37 : 16 1. 9680 1 5 . 39 8 . 653 
08/01101 16 : 37 : 23 2 . 0847 15.37 8 . 654 
08/ 01/01 16 : 37 : 30 2 . 20 97 15 . 36 8 . 655 
08/01 /01 16 : 37:3 8 2 .34 1 3 15 . 3 4 8 . 65 6 
08/ 01/01 16:3 7:4 6 2 .4 813 15 . 34 8.65 6 
08/0 1 /01 16 : 37 : 55 2 . 6297 15.32 8 . 657 
08/01/01 16:38 : 05 2.7863 15 . 32 8 . 657 
08/01/01 16:38 : 15 2.9530 15 . 30 8 . 658 
08/01/01 16 : 38 : 25 3 . 1297 15 . 30 8.658 
08/01/01 16 : 38 : 36 3 . 3163 15.28 8 . 658 
08/01/01 16 : 38 : 48 3.5147 15 . 27 8 . 659 
08/01/01 16 : 39 : 01 3.72 47 15 . 28 8 . 658 
08/ 01 /01 16 : 39 : 14 3 . 946 3 15 . 3 0 8 . 65 8 
08 /01/01 16 : 39 : 28 4.1 813 15.28 8.65 9 
08/01/01 16 : 39 : 43 4.4297 15 . 27 8 . 659 
08/01/01 16 : 39:59 4.6930 15 . 25 8 . 660 
08/01/01 16 : 40 :1 6 4.9730 15 . 24 8.660 
08/01/ 0 1 16:40 : 34 5 . 2697 15 . 23 8.660 
08/01/01 16 : 40 : 52 5 . 5830 15 . 22 8.660 
08/01/01 16 : 41 : 12 5 . 914 7 15 . 21 8.660 
08/01/01 16 : 41 : 33 6 . 2663 15 . 22 8 . 659 
08 / 01101 16 :41:5 6 6 . 63 97 15 . 2 0 8 . 661 
08/01101 16 : 42 : 20 7 . 03 47 15 . 22 8 . 658 
08/01/01 16:42 : 45 7 . 4530 15 . 21 8 . 659 
08/0 1 /01 16:43 : 11 7.8963 15 . 25 8.659 
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0 7.456 
0 .005 7.408 

0.01 7.555 
0 .015 7.431 

0.02 7.143 
0 .025 7.811 

0.03 7.191 
0.035 7.672 

0.04 7.822 
0 .045 7.458 

0.05 7.499 
0 .055 7.522 

0.06 7.542 
0 .065 7.565 

0.07 7.599 
0.075 7.628 

0.08 7.641 
0.085 7.667 

0.09 7.682 
0.095 7.705 

0.1 7.725 
0.1058 7.738 

0 .112 7.753 
0.1185 7.78 
0.1255 7.797 
0.1328 7.834 
0.1407 7.861 

0.149 7.869 
0.1578 7.877 
0.1672 7.898 

0.177 7.93 
0.1875 7.955 
0.1985 7.981 
0.2102 8.007 
0.2227 8.034 
0.2358 8.061 
0.2498 8.087 
0.2647 8.115 
0.2803 8.142 

0.297 8.169 
0.3147 8.196 
0.3333 8.223 
0.3532 8.249 
0.3742 8.276 
0.3963 8.302 
0.4198 8.327 
0.4447 8.353 
0.4697 8.375 
0.4963 8.398 
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0.5247 8.42 
0.5547 8.441 
0.5863 8.46 
0.6213 8.481 

0.658 8.499 
0.6963 8.515 

0.738 8.531 
0.7813 8.545 
0 .828 8.561 

0.8763 8.575 
0.928 8.586 
0.983 8.595 

1.0413 8.604 
1.103 8.612 
1.168 8.62 
1.238 8.626 

1.3113 8.632 
1.3897 8.636 

1.473 8.64 
1.5613 8.644 
1.6547 8.647 

1.753 8.649 
1.858 8.65 
1.968 8.653 

2.0847 8.654 
2.2097 8.655 
2.3413 8.656 
2.4813 8.656 
2.6297 8.657 
2.7863 8.657 

2.953 8.658 
3.1297 8.658 
3.3163 8.658 
3.5147 8.659 
3.7247 8.658 
3.9463 8.658 
4.1813 8.659 
4.4297 8.659 

4.693 8.66 
4.973 8.66 

5.2697 8.66 
5.583 8.66 

5.9147 8.66 
6.2663 8.659 
6.6397 8.661 
7.0347 8.658 
7.453 8.659 

7.8963 8.659 
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WELL TEST ANALYSIS 

Data Set: P:\Dominion Chesaeeake GC\Hydro Study\03 - Slug Test\Cleveland Files\mw04fh .aqt 
Date: 09/07/01 Time: 12:00:49 

PROJECT INFORMATION 

Test Well : Falling Head 

AQUIFER DATA 

Saturated Thickness: 36. ft Anisotropy Ratio (KzlKr): 1. 
~ -

WELL DATA (MW4) 

Initial Displacement: 2.361 ft Casing Radius: 0.08333 ft 
Wellbore Radius: 0.333 ft Well Skin Radius: 0.333 ft 
Screen Length: 10~ Total Well Penetration Depth: 17. ft 

~ ~ 

SOLUTION 

Aquifer Model: Unconfined Solution Method: Bouwer-Rice 

K = 0.002554 cm/sec yO = 0.5526 ft 
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In-!::il'[.U Inc . 

Report g e nerated: 
Report from f i le: 
DataMgr Version 

Serial number: 
Firmware Version 
Un it name : 

Test name : 

Test defined on: 
Test started on : 
Test stopped on : 
Test extracted on: 

Troll 

08/10/01 14 : 42 : 20 
P : \Dominion Chesapeake GC\Hydro Study\03- Slug Test\Mw4swfh . bin 
3 . 68 

000 1 2080 
6 . 24 
SP4000 

08/01/01 
08/01/01 
08/ 01/01 
08/02/01 

MW4SWfh 

17 : 18 : 39 
17 : 22 : 22 
17 : 32 : 29 
12 : 05 : 13 

Da t a gathered using Logarithmic testing 
Maximum time between data points: 1 . 0000 Minutes. 
Number of data samp l es : 101 

TOTAL DATA SAMPLES 101 

Channel number [ 1] 
Measurement type : Temperat u re 
Chan nel name : OnBoard Temp 

Channel number [2] 
Measurement type : Pre s sure 
Ch annel name : OnBoard Pressure 
Sensor Range : 15 PS I. 

Chan [1] Chan[2] 
Date Time ET (min) Celsius PSI 

-------- -------- - ----- ----- - --- - ---- ---- - -- - ----- ----- ----
08/01/01 17:22 : 22 0.0000 15 . 73 11 . 544 
08/0 1/01 17:22 : 22 0 . 0050 15 . 73 11 . 005 
08/01/01 17 : 22 : 22 0.0100 15 . 73 10 . 300 
08 / 01/01 17 : 22 : 22 0.0150 15.74 9 . 859 
08/01/01 17 :22:23 0 . 0200 15 . 74 9 . 967 
08/01/01 17:22:23 0 . 0250 15 . 74 10.247 
08/01/01 17:22:23 0 . 0300 15 . 74 10 . 100 
08/01/0 1 17:22 : 24 0 . 0350 15 . 75 9.3 90 
08/01/01 17:22 : 24 0 . 0400 15 . 75 9 . 263 
08 /0 1 / 01 1 7:2 2 : 24 0 . 0450 15. 75 9. 383 
08/0 1 /01 17:22 : 25 0 . 0500 15.7 6 9.530 
08/01 /01 17:22:25 0 . 0550 15.76 9 . 611 
08/01/01 17 : 22 : 25 0 . 0600 15 . 76 9.617 
08/01/01 17 : 22 : 25 0.0650 15 . 77 9 . 585 
08/01/01 17 : 22:26 0.0700 15 . 77 9 . 552 
08 / 0 1 /01 1 7:2 2 : 26 0 . 0750 15 . 77 9 . 532 
08/01/01 17 : 22 : 26 0.0800 15 . 77 9 . 519 
08/01/01 17 : 22:27 0.0850 15.77 9 . 511 
08/01/01 1 7 : 22 : 27 0 .0900 15 . 77 9 . 500 
08/01/0 1 17:22 : 27 0 . 0950 15 .77 9 . 489 
08/01/01 17 : 22 : 28 0.1000 15 . 77 9 . 477 
08 /0 1 /01 17 :2 2 : 28 0 . 1058 15 . 78 9 . 468 
08/0 1/01 17 : 22 : 28 0 . 1120 15 . 79 9 . 457 
08/01 /01 17 : 22 : 29 0 . 1185 15 . 79 9 . 447 
08/01/01 17:22 : 29 0 . 1255 15 . 79 9.437 
08/01/01 17 : 22 : 29 0.1328 15 . 79 9 . 426 
08/01/01 17 : 22 : 30 0 . 1407 15 . 79 9 . 414 
08 /0 1/01 17 :2 2 : 30 0 .1 490 15 . 7 9 9 . 404 
08/01/01 17 : 22 : 31 0.1578 15.79 9 . 395 
08/01 /01 17 : 22 : 32 0 . 1672 15 . 80 9 . 384 
08/01/01 17 : 22 : 32 0.1770 15 . 81 9.371 
08/01/01 17 : 22:33 0 . 1875 15 . 81 9 . 358 
08/01/01 17 : 22 : 33 0 . 1985 15.82 9 . 347 
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08/01 /01 17 : 22 : 34 0 . 2102 15 . 82 9 . 337 
08/01/0 1 17 : 22 : 35 0 . 2227 15 . 82 9 . 325 
08/01/01 17 : 22 : 36 0 . 2358 15 . 82 9 . 315 
08/01/01 17 : 22 : 36 0 . 2498 15 . 84 9 . 304 
08/01/01 17:22 : 37 0 . 2647 15 . 84 9 . 294 
08/01/0 1 17:22 : 38 0 . 2803 15 . 83 9 . 285 
08/ 01/01 1 7 : 22 : 39 0 . 2970 15 . 84 9 . 277 
08/01/01 17 : 22 : 40 0 . 3147 15 . 85 9 . 268 
08/ 01/01 17 : 22 : 42 0 . 3333 15 . 85 9 . 262 
08/01/0 1 17 : 22 : 43 0.3532 15 . 84 9 . 254 
08/0 1 /01 17 : 22 : 44 0. 37 42 15 . 84 9 . 247 
08/01/01 17:22 : 45 0 . 3963 15 . 86 9 . 241 
08/01/01 1 7 : 22 : 47 0 . 4198 15 . 85 9 . 235 
08/01/01 1 7 : 22 : 48 0 . 4447 15 . 86 9.230 
08/01/01 17 : 22 : 50 0 . 4697 15 . 87 9 . 224 
08/01/01 17:22 : 51 0 . 4963 15 . 86 9 . 221 
08/01/01 17 : 22 : 53 0 . 5247 15 . 87 9 . 217 
0 8/ 01/01 17 : 22 : 55 0 . 55 47 15.89 9.214 
08/01/01 17 : 22 : 57 0 . 5863 15 . 88 9 . 211 
08/ 01/ 01 17 : 22 : 59 0. 6213 15 . 87 9 . 208 
08/01/01 17 : 23 : 01 0 . 6580 15 . 86 9 . 206 
08/01/01 17 : 23 : 03 0 . 6963 15 . 85 9 . 204 
08/01/0 1 17 : 23 : 06 0 . 7380 15 . 85 9 . 204 
08/01/01 17 : 23 : 08 0 . 7813 15 . 84 9 . 201 
08/01/0 1 17 : 23 : 11 0 . 8280 15 . 84 9.198 
08/01/01 1 7 : 23 : 14 0 . 8763 15 . 83 9 . 199 
08/01/0 1 17:23 : 17 0 . 9280 15 . 85 9.196 
08/01/01 1 7 : 23 : 20 0 . 9830 15 . 85 9 . 194 
08 / 01/01 17 : 23 : 24 1. 0 413 15 . 85 9 . 195 
08/01/01 1 7 : 23 : 28 1.1030 15 . 84 9 . 193 
08/01/0 1 17 : 23 : 32 1 . 1680 15 . 82 9 . 192 
08/01/01 1 7 : 23 : 36 1. 2380 15 . 80 9 . 192 
08/01/01 17:23 : 40 1.3113 15 . 81 9. 1 91 
08/01/01 17 : 23 : 45 1.3897 15 . 84 9 . 191 
08/0 1 /01 17:23 : 50 1. 4730 15 . 81 9 . 190 
08/01/01 17 : 23 : 55 1. 5613 15 . 79 9.190 
08/01/0 1 17 : 24:01 1. 6547 15 . 77 9 . 191 
08/01/01 17 : 24 : 07 1 . 7530 15 . 76 9 . 191 
08/01/0 1 17: 24 : 13 1. 8580 15 . 74 9 . 188 
08/01/01 17 : 24:20 1 . 9680 15 . 72 9.186 
08/01/01 17 : 24 : 27 2.0847 15 . 70 9 . 184 
08/01/01 17 : 24 : 34 2 . 20 97 15.72 9 . 185 
08/ 01/01 17:24 : 42 2 . 3413 15 . 73 9 . 1 83 
08/01/01 17 : 24 : 50 2 . 4813 15 . 77 9 . 181 
08/01/01 17 : 24:59 2.6297 15 . 73 9.182 
08/ 01/01 17:25:09 2.7863 15 . 70 9 . 186 
08/01/01 17 : 25 : 19 2 . 9530 15.71 9 . 184 
08/01/01 17 : 25 : 29 3 . 1297 15 . 68 9.183 
08/01/01 17 : 25 : 40 3 . 3 163 15 . 70 9 . 184 
08/01/01 17 : 25 : 52 3 . 514 7 15 . 66 9 .1 83 
08/01/01 17 : 26 : 05 3 . 7247 15 . 63 9 . 184 
08/ 01/01 17 : 26 : 18 3 . 9463 1 5 . 60 9 . 183 
08/01/01 17 : 26 : 32 4. 1813 15 . 57 9 . 182 
08/01/01 17 : 26 : 47 4.4297 15 . 54 9 . 184 
08/01/0 1 17 : 27 : 03 4 . 6930 15 . 51 9 . 185 
08/01/0 1 17:27 : 20 4 . 9730 15.49 9 . 184 
08/0 1 /01 l7:27 : 38 5.2697 15 . 46 9 . 184 
08/01/0 1 l7: 27 : 56 5 . 5830 15 . 43 9 . 185 
08/01/01 17:28 : 16 5 . 9147 15 . 45 9 .1 84 
08/0 1/ 01 17: 28 : 37 6 . 2663 15 .4 4 9 . 183 
08/01/01 17 : 29 : 00 6.6397 15 . 46 9.183 
08/01/01 17 : 29 : 24 7 . 03 47 15 . 50 9 . 183 
08/ 01/01 17:29:49 7.4530 15 . 52 9 . 183 
08/01/0 1 17 : 30 : 15 7.8963 15 . 57 9 . 182 
08/01/01 17 : 30 : 43 8 . 3663 15 . 51 9 .1 84 
08/01/01 17 : 31 : 13 8.8647 15 . 48 9 . 183 
08/01/0 1 17 : 31 : 45 9 . 3913 15 . 43 9 . 184 
08/01/01 17:32 : 18 9 . 9497 15 . 51 9 .1 83 
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0 11 .544 
0 .005 11.005 

0.01 10.3 
0.015 9.859 

0.02 9.967 
0 .025 10.247 

0.03 10.1 
0.035 9.39 

0.04 9.263 
0.045 9.383 

0.05 9.53 
0.055 9.611 

0.06 9.617 
0.065 9.585 

0.07 9.552 
0 .075 9.532 

0.08 9.519 
0.085 9.511 

0.09 9.5 
0.095 9.489 

0.1 9.477 
0.1058 9.468 

0 .112 9.457 
0.1185 9.447 
0.1255 9.437 
0.1328 9.426 
0.1407 9.414 

0.149 9.404 
0.1578 9.395 
0.1672 9.384 

0.177 9.371 
0.1875 9.358 
0.1985 9.347 
0.2102 9.337 
0.2227 9.325 
0.2358 9.315 
0.2498 9.304 
0.2647 9.294 
0.2803 9.285 

0.297 9.277 
0.3147 9.268 
0.3333 9.262 
0.3532 9.254 
0.3742 9.247 
0.3963 9.241 
0.4198 9.235 
0.4447 9.23 
0.4697 9.224 
0.4963 9.221 
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0.5247 9.217 
0.5547 9.214 
0.5863 9.211 
0.6213 9.208 

0.658 9.206 
0.6963 9.204 

0.738 9.204 
0.7813 9.201 

0.828 9.198 
0.8763 9.199 

0.928 9.196 
0.983 9.194 

1.0413 9.195 
1.103 9.193 
1.168 9.192 
1.238 9.192 

1.3113 9.191 
1.3897 9.191 

1.473 9. 19 
1.5613 9.19 
1.6547 9.191 

1.753 9.191 
1.858 9.188 
1.968 9.186 

2.0847 9.184 
2.2097 9.185 
2.3413 9.183 
2.4813 9.181 
2.6297 9.182 
2.7863 9.186 

2.953 9.184 
3.1297 9.183 
3.3163 9.184 
3.5147 9.183 
3.7247 9.184 
3.9463 9.183 
4 .1813 9.182 
4.4297 9.184 

4.693 9.185 
4 .973 9.184 

5.2697 9.184 
5.583 9.185 

5.9147 9.184 
6.2663 9.183 
6.6397 9.183 
7.0347 9.183 

7.453 9.183 
7.8963 9.182 
8.3663 9.184 
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8.8647 9.183 
9.3913 9.184 
9.9497 9.183 
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APPENDIXD 

Physical Testing Results 
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PERMEABILITY TEST REPORT 
TEST DATA: SAMPLE DATA: 
Spec i men He ight (em) : 7. 1 1 Sample I dent i f icot ion: B- 1B, 0.5 ' -2.5-" 
Specimen Di ame ter ( em ) : 7 . 18 
Ory Un it Weight (pc f ) : 102.7 Visu a l Oesc r ip t i on: Da r k Gray C layey SILT 
Mo is tu re Bef ore Test (%) : 23. 6 
Moisture A I tee Te st (%) : 21 . 1 Remarks: ASTM D5084 
Run Number: 1 • 2 .. 
Cel l Pressur e (psi): 7D.D Maximum Dry Dens i ty (pel): 

Optimum Mois ture Content (%): 
Sa t . Pressure (ps i ): 60.0 
Di ff . Head (p s i ) : 2.3 Percen t Compaction: 

Permeameter type : Fl exable Wal l 
Perm. (em/sec) : 8.20 x 10--7 Sample type: Und isturbe d 

TIME - t (sec) 
0 250 500 7 50 1000 

0 

1\ , 
~ I\. 
<J O . 1 
<J 
~ '\ 
> .. 
1) 

~ 0.2 J 

'" W 

'" """'-.. ::J 
...J ..... 
0 0 .3 
> ~ :so -... 
0 '-. ...J 

'-LL 0.4 
I r----- r--. 

"" 
0 . 5 

<J 
J x 10--5 V 

~ 

"-E 
0 
~ 

"-
I 

r I x 10--6 
f-
H 
...J 
H 
rn 
« w 

'" no 
w 
0.. 1 x 10" - 7 

0 10 20 30 40 
AVERAGE HYDRAULIC GRAD IENT - dH/ L (em/em) 

Project: URS - CH ESAPEAKE GOL F Project No. : RCO l - 19 6 

Loco t i o n: Fi 1 e No. : 

Date: 8/ 10/01 Lab No. : 

Tested by: RB 
PERMEABILITY TEST REPORT 

Checked by: 

Atlantic Geotechnical Services . Inc_ Tes t: CV - Constant volume 
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·) 
.. ... ' 

", 
.I 

REPORT NUMBER 

R215-003 

~\Q/ 

~ 
A&L EASTERN AGRICULTURAL LABORATORIES, INC. 

7621 Whitepine Road· Richmond, Virginia 23237'; (804) 743-9401 

D ATE OF REPOAT 

8 -I 

B - J B 

8-2 

£ - 3 

B-1 

8- 18 

B- 2. 

R- 3 

SEND 
TO: 

ATLANTI C GEOTECHNfCAL 
SERVICES INC 
10971 RICHARDSON RO 
ASH LAND VA 23005 

Oll / 07 1200t 1 
PAGE 

0258 4 0 .4 

02'385 0.5 

02586 0 . 6 

02587 0.6 

Fax No. (804) 271·6446 

GROWER: 
CHESAPEAI<£ GOLF 
RCOI-i 96 

SOIL ANALYSIS REPORT 

0.2 

0.3 

0.3 

O .. ~ 

Values on this report represent ttJe plant available nutrients in Ihe soil , 
Explanation of symbols: Values are expressed as % (percent), ppm (parts per million) . or IbslA (pounds psr acre), 
Raling after each value: VL (Very Low) , L (Low), M (Medium), H (High), VH (Very High), 
ENR - Estimated Nitrogen Release, C,E.C, - Cation Exchange Capacity , 
To convert 10 IbsJA, multiply Ihe results in ppm by 2, 

SAMPLES 

SUSl.llnE) 

BY; 
ROBBIE '2ARBOUR 

DATE RE CEIVED 08/02 / 2001 
DATE OF ANALYS IS 08/03 / 2001 

Th~ fepa" applif'lS 1\1 Ihe Sl!m'\Ile(~) lesled. Sarr(l l e ~ are ral!linoo a 
mulmum \11 thirty days af1 er loE.tiog. Soli Anillyl16 pn:1pared by: 

A. A L EASTERtf AGfiICULTUAAllAB OAATORIES, INC . 

, C. , ('4,PRt'l,!:\)'; J,oI'lE~L _ , ,', 
, I. I,; "{ ,, ;li.',~ \ \, 1/ i 

by \. ti 1 \'" i \t LJ./ t>- J n" ,i 
• ..... .. • \ u > 
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10971 Richardson Road 
Ashland, Virginia 23005 
(804) 550-2203 Phone 
(804) 550-2204 Fax 

JOB NO~'-O \ . - '--c..... (~ DATE 0 ,/ .c.,. .... / ~ \ SHEET OF 

CALC. BY _______ CHECKED BY _______ DAlE _ _ _ _ 
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10971 Richardson Road 
Ashland, Virginia 23005 
(804) 550-2203 Phone 
(804) 550-2204 Fax 

DATE '2.;./::::"" J :!! \ SHEET __ OF 

CALC. BY _ _ _ ____ CHECKEDBY _ _ ___ __ DATE ___ _ 
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10971 Richardson Road 
Ashland, Virginia 23005 
(804) 550-2203 Phone 
(804) 550·2204 Fax 

JOB NO~<!..- ,:,;) \ ~ \.. ~. DATE "2~/'-..r--../.o \ SHEET __ OF _ _ 

CALC. BY _ _____ _ CHECKEDBY ______ _ DATE _ _ _ _ 
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Project No. 

Tested By: 

Computed By: 

Role 
No. 

--_. \ 

Sample" 
No. 

Remarks: 

WATER (MOISTURE) CONTENT/VISUAL CLASSIFICATION 
(ASTIVI D 2216, D 2488) 

Project Name: 

Date Tested: <:... / -:> " <0> " 

Depth, 

Ft. 
Tare 
No. 

Tare, 
Grams 

Wet Wt. 
+ Tare 

Dry Wt. 
+ Tare 

Water 
Content, % 

Checked By: 

I('"L~ ·'- " 
"'':S _ t,e.. -;;:'''- ~ ~~,~ ~ h...~ ~~;-ZOD . 'SO -:L'":2.. . O 

L... ,c. . ..., ) 
'--¥;'; - l.~ E: .i...:.,. ~"'i. oc;. ~ ~ c... ~"'2!:: -z.o -. . .L -, e. . -;. 

Soil Description 

/ 
( 

! 

Water. vis 
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, 

'J 
WEe 21 '94 14: 07 TRAUTWEIN SOIL TESTING P. V4 

Page 1 

12" CONSTANT HEAD PERMEAMETER 

-tlUOOJe rube 

___ .ventlvac:tJum valve 

top '''''>--.. ___ ~---1 

reservoir tube --- '\I--sioht tube 

H 

The 12" Constant Head Permeameler is 
desJgned to a=mmodate the high flaw rates 
associated with testing. coarse grain soils. The 
unique design eliminates tile use af valves, 
fittings. and small diameter tubing. all of which 
corrtribute head losses that interfere wtlh test 
measuremerrts. 

A tYPical test set up is shown in Fig. 1. The 
permeameter is placed in a rub which is used 
to maintain a constam tail water elevation. 
The tub rim is located a few inches above the 
specimen top. During testing, water flows from 
the reservoir tube. through the specimen. out 
the bottom drains and into-the tub. The tub is . 
mairnained fuJI such the water overflows the 
top. As water flows out of the reservoir tube 
through the specimen, bubbles emerge from 
the bubble tube. The head difference across 
the specimen is the height difference between 
the bollOm of the bubble tube and the lap of 
the tub. The gradie!lt is determined as follows: 

H . 
I 

L 
Hydraulic conductivity IS determined as 
follows: 

(1) 
k ./ 
-. ,.r-,--A u. ... ' 

whete Q is determined by nOling the water 
elevation drop in the sight rube and multiplying 
it by the inner area of the resarvoirlube (minus 
the area of,lhe bubble tube). , ~ 

bottom cap 
tail water rub A ., A. 

Figure 1. Test Set Up 

12-16-94 
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, 
,0-

". 

Z, 
EM 1110 - 2-1906 

,,. 
Appendix III ,,' 
Change 2 Z" 
20 Aug 86 

LIQUID AND PLASTiC LIMIT TESTS 
For use a/thiS form, ~I! EM t1 10.2·'9015. 

C A TE ~/ .6- / e:." 
PROJECT =. <::...- e;.' '- ...... ~ 
aORING NO. 

--..,. - '- ~ SAMPLE NO . ~~ .:::" , ",-' 

7 
LIQUID LIMIT 

RUN NO. t 2 J 4 5 

TA RE N O. '~ ,"""" '"20 .- ""'" -TARE PLUS WeT SOl L 4-<: ... "'S''2 ... c......:"'S. ~..,ty ..... • r, TARE PLUS DA Y SOIL ""'::.- ..... , , -.:...;" ~""').~c.... ~< 
'2. WATER I'" wo 
~< TARE ,-,. ,-s, ';',Q~ C:...., , ..t.. 'S.:: 

DA Y sorL lW 
WATER CONTENT, % w c."" .::': ~\.~ 
NUMBER OF BLOWS 'Z-c... -'-eo. 

'- "'"~"\ 

'. " .. 
~"" " CC 

~ 
a; 

PC 
"2-0 

1--
Z 
0 

~a u 
~ 

P> 
w 
1--
< , Symbol from 
~ 

plasticity ch.n 

5 ,. 20 :xl 40 

NUMeeR OF S LOWS .,"" , , !r 

RUN NO. 

TARE NO. 

T AR EP LUS WE TSQIL 
1--" TARE PLUS CRY SOI L ~, 

O· WATER -~ wO 

'" 
TA RE 

DRV SOI L 

WA T ER CO NTENT. % 

P LAST IC LIMIT 

REMARKS 

T ECH N ICI AN 

ENG F OAM 3838 
I J UNGS 

I'" 

IW , 
w 

PLASTIC l.IMIT 

1 2 J 4 5 

.L-' C> , 
-, 

~ .~ \ '-~.'C\. 
'--C".~) '.0.. . ... .:.-. 

'--~"'.""":.O 'e. ~ ..... L-

......... c.,...~ '-. ~ .~ .... 

COM P UTEO av C HECKEO av 

GPO ; 198) 0 • "01- 1311 

X FACTOR , FACI0R 

0.91 <4 ,,' I. DDS 

0.919 ,,. 1.009 

D.S84 ,,' 1.014 , 
[ 

0 .990 ,,' 1. 011 

0.995 JO- t. 022 

"1. 0011 

- ~ 

6 

-

( 

-;' , 

NATU RAL 
WATER 

COf\lTENT 

~. 
P L ATE 11 1·1 , 

* 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 
c 

c .~ .~ • N 
C C .~ :::- c ~ 0 

~ 
N '" ~ 0 0 0 0 , , 
'ri ~ N ~ ~ ;;. N 

100 ~ '" N '" "" "" "" "" "" "" 

90 ~~ 
, 1\ 

80 
, 

70 
D::: 
W 
z 6 0 H 
u... 
e-

50 z 
w 
U 
D::: 

4 0 w 
0.. 

30 

20 

10 W . . , 
!"-f.o. 

0 
20.0 100 10.0 1 .0 O. 1 0.0 1 0.001 

GRAIN SIZE - mm 

Test % +3 " % GRAVEL % SAND % SILT % CLAY USCS LL PI 

• 1 0.0 0 . 0 96.2 3. 4 0 . 4 SP NP .. 2 0.0 0.0 90.1 7.3 2 . 6 SP-SM NP 

- 3 0.0 0.0 95.3 3.8 0.9 S P NP 

SIEVE PERCENT FINER SI EVE PERCENT FINER Sample i nformation: 
inches • number 
size .. - size • .. • . 8-1 , 20 '-22 ' 

J 100.0 100.0 100 .0 4 100.0 100.0 100.0 Gray Poo r I y Graded 
2 100.0 100.0 100.0 6 100.0 100 . 0 100 . 0 SAND 1.5 100.0 100.0 100.0 
1 100.0 100.0 10 100 . 0 99 . 9 99.7 .I. B- 2 , 18' - 20 ' 0.75 100 .0 100.0 100.0 

0.5 100 .0 100.0 100.0 20 99.4 99.9 97.9 Gr a y Poa r I y Grad ed 0.375 100.0 100.0 100 . 0 
40 9 3 .9 96.6 90.1 SAND w/Si It 
60 84.4 89.4 73.4 

>< GRAIN SIZE 140 7.8 14 .3 9. 1 - B- 3 , 18' - 2 0 ' 
200 3.8 9.9 4.7 Gray Poor I y Graded 

0 60 0.190 0.197 0.20a SAND 
0 30 

r··oc

"' 

I 

0 10 0.\08 0.0838 0.108 

>< COEFFICIENTS 

Cc 0.90 1 .32 0.97 
Cu 1 .8 2 . 4 1 .9 

ATlANTI C P ("0 j ec t No . : RCOl-196 

GEOTECHNICAL Pro j ec t : URS - CHESAPEAKE GO LF 

SERVICES. I NC. Dote: 8/06/0 1 Fig. No. : 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 
c 

c c c 
c c 

. N 

'" 8 . -.:: > .= + 
N " ~ a a a 

100 
, , 

';:' ,:; N v ~ ;;, N 

'" '" N - '" ~ - "" ~ 

90 1'1. 

- , 
80 

70 
0:: 
W 

~ 60 
l<-

iz 50 
w 
U 
0:: 

4 0 w 
Q 

30 

20 

10 

0 
200 100 10 .0 1 .0 0.1 0.01 0. 001 

GRAIN SIZE - mm 

Tes t % +3" % GRAVE L % SAND I % SILT % CLAY USCS LL PI 

• 1 0 . 0 0.0 96.2 I 3.4 0.4 SP NP 

SIEVE PERCENT FIN ER SIEVE PERC ENT FINER Sample j n f 0 rmo t i o n : 
inches number 
size • size • . 8- 1 . 20'-22' 

.3 100.0 4 100 .0 Gray POQ..- I y G raded 

2 100.0 6 100.0 SAND 
1 .5 100.0 10 100.0 

0.75 100.0 20 99.4 
0.5 100.0 40 9.3.9 

0.375 100.0 60 84.4 

>< GRAIN SIZE 140 7. 8 
200 3.8 

°60 0,190 

°30 

1' .. 0,"" 

! 

010 0.108 

>< CO EFFICIENTS 

Cc 0.90 
C 1 .8 u 

ATLANTIC P ro j ec t No. : RCOl - 196 

GEOTECHNICAL P ro j ec t : URS - CHESAPEAKE GOLF 

SERVICES . INC_ Dote: 8/06/01 Fig. No. ; 
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PARTICLE SIZE DISTRI BUTION TEST REPORT 
c 

c .: .= N 
C C C "- C ~ 0 .- ~ 

N " " 
0 0 0 0 , "- ,,-,,- . N . " ;;;. N 

100 " 
.., N _ 

'" '" .. - .. = .. .. 
90 

.t\ 
11 

80 

70 
a:: 
w 
z 60 

, 
H 
l.1. , 
t--

50 z 
w 
u 
a:: 
w 4-0 
Do-

3 0 

20 \ ' 

\ 
10 -

0 
200 100 10.0 1 .0 0.1 0.01 0.001 

GRAIN SIZE - mm 

Tes t 7. +3" 7. GRAVEL 7. SAND I 7. SILT I 7. CLAY USCS LL PI 

• 2 0.0 0.0 90.1 I 7.3 I 2.6 SP - SM NP 

SIEVE PERCENT FINER SIEVE PERCENT FIN ER Sample information: 
inches number' 
size • s ize • . 8-2, 18' - 20' 

3 100.0 4 100.0 G r ay Poor I y Graded 
2 100 .0 6 100.0 SAND w/S i I t 1.5 100 . 0 
1 100 .0 10 99.9 O.7!i 100.0 

0 .5 100 .0 20 99.9 
0 . .375 100.0 

40 96.6 
60 ,89.4 

>< GRAIN SIZE 140 14.3 
200 9.9 

0 60 0 . 197 

0 30 

1'.00 C," 

I 

010 0.0838 

>< COEFFICIENTS 

Cc 1 .32 
Cu 2.4 

ATLANTIC Project No . : RCOl-196 

GEOTECHNI CAL Project: URS - CHESAPEAKE GO LF 

SERVICES. INC. Date: 8 /06/0 1 Fig. No. : 
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PARTICLE SI ZE DISTRI BUTION TEST REPORT 
c 

c c c 
c c .'" a a .:: ~ .:: ~ '" ~ ~ a a a ! a , "- "-"- ~ N . ~ ~ ~ 100 '" n '" n _ n .. - .. .. .. 

90 

\ 
80 

. 

1\ 
70 

0:: 
W 

~ 60 
LL 

l- SO 
, 

z 
w 
U 
0:: 

40 w 
0.. 

30 , 

20 

10 \ 
0 
200 100 10.0 1 . a O. 1 0.01 0.001 

GRAIN SIZE - mm 

Tes t % +3" % GRAVE L % SAND I % SILT I % CLAY USCS LL PI 

• 3 0 . 0 0.0 95.3 I 3.8 I 0.9 SP NP 

SIEVE PERCENT FINER SI EVE PERC EN T FINER Sample in f 0 (rna t ion : 
inches • number • 18' - 20 ' si ze s ize 0 8 - 3, 

J 100 .0 4 100.0 Gra y Poor t y Graded 
2 100.0 6 100 . 0 SAND 1.5 100.0 
1 100.0 10 99.7 0.75 100.0 

0.5 100 .0 20 97.9 0.375 100.0 
40 90.1 
60 73 .4 

>< GRAIN SIZE 140 9. 1 
200 4.7 

0 60 0.208 

0 30 

1'·Me> .. 
I 

010 0. 108 

>< COEFFICIENTS 

Cc 0.97 
Cu 1 .9 

ATLANTIC Project No. : RCO l - 196 

GEOTECHNI CAL Project: URS - CHESAPEAKE GOLF 

S ERVICES. I NC . Date: 8/06/01 Fig. No. ; 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 
c 

c c c 
c c 

• N 

~ 8 .:: ::::- :: "'" N " " ~ ~ 0 

106 
, 

--- ---;:;- . ~ 
_ N 

~ ~ N _ ~ - - - - - .. -
t- ... 

90 

80 

70 
0:: , 
W 
~ 60 \ 
u. , 
~ 50 " w 
u \ 0:: 
W 4 0 
Q "-

30 
.... 
i' 20 ...... 

10 

0 
200 100 10.0 1 .0 O. 1 0.0 1 0. 001 

GRAIN SIZE - mm 

Test % + 3" % GRAVEL % SAND I % SILT % CLAY USCS LL PI 

• 4 0.0 0.0 6.7 I 64.7 28.6 CL 40 20 

SIEVE PERCENT FINER SIEVE PERC ENT FINER Sample i n f 0 rmo t i on: 
inches • number 
size si ze • . 8- 18, 0. 5 ' -2.5' 

3 100.0 4 100 .0 Dark Gray C layey SILT 
2 100.0 6 100.0 1.5 100.0 
1 100.0 10 100.0 0 .75 100. 0 

0.5 100.0 20 99.8 
0.375 100.0 

40 98.7 
60 96 .9 

>< GRAIN SIZE 140 94.1 
200 93.3 

°60 
° 30 

Ie.
ooc

," 

I 

°lO 

>< CO EFFICIENTS 

Cc 
C

U 

ATLANTIC P r o jec t No. : RCOl-196 

GEOTECHNICAL Project: URS - CH ESAPEAKE GOLF 

SERVICES. INC_ Date: 8/06/01 Fig. No. ; 
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<!"'.' 

;t. 

SPECIFIC GRAVITt' OF SOILS DATA SHEET -------, 
( - f4SiEVE soll) 

PROJECT NUM8ER:-«" <- c. '. - '. "". '-= BORING NUM8ER: _~_""'...:;'-"-'--_''--_____ _ 

PROJECT NAME: '- ~"'-s C.-'~ "'.- "", <.,'-v G,," f:- SAMPLE NUM8ErC 
" 

DATE: _.:::~=,-,/---,-, -=~=-,-r-=o,,-,,''--'-________ _ D~: .~~~=~'_-_~~-~~~' _______ _ 
DESCRIPTION: _ _______ ---, ____ _ 

TESTED BY: _ --'",,=.,,-C,=,--· _~ __ COMPUTED BY: _~ _____ CHECKED BY: . _______ _ 

VOL FlASK NO.: _-'C= _ ___________ _ 

DISH NO.: ______ -----------

WT. OF SOIL &: DISH, DRY: _ "2...=..S-'>-,J.,......;"-=.'''''-______ g 

WT. OF DISH: " "S ~ -,. Cl, . 9 

A) WT. OF SOIL: '- <> OS . "" S-- 9 
8) WT. OF VOL FlASK &: WATER 

(FROM VOL FlASK CHART) C, "5- \ . <::> 9 WATER TEMPERATURE: _ "2-_ _ , _ ___ _ 

C) wr. OF VOL FlASK. SOIL &: WATER -::> \. '-. co,,". 9 

0) SPECIFIC GRAVITY ~ A L., . <... 'i', "', 
A+(S-C) 

E) SPECIFIC GRAVITY (CORRECTED) G s = 0 x K = "2.,. '- "'" 

WATER TEMPERATURE CORREC1l0N 
DEGREES C '- FACTOR, K 

18 1 .0004 
19 1.0002 
20 1.0000 
21 0.9.998 
22 0.9996 

. 23 0.9993 
24- 0.9991 
25 0.9989 
26 0.9986 
27 

. 
0.9980 

28 0.9983 
29 0.9977 
30 0.9974 
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..----- SPECIFIC GRAVITY OF SGILS DATA SHEET -----, 
( - #4SlB'E SOIL) 

PROJECT NUMBER: ~i2: '-- eo-, _ "" c " '-.. 

PROJECT NAME: CO" " ~ < . . .. ,..,.. ,,' ._. ',- ,'_ C,cc- ' ,-

DATE: _ ___ _ _ ~ _ _____ __ _ 

DESCRIPTION: ____ ________ _ 

BORING NUMBER: _~~~,-,,-- _\"--_____ _ 

SAMPLE NUMBER: 

TESTED BY: _______ COMPurED BY: ______ CHECKED BY: , ______ _ 

VOL FlASK NO.: _!::.,~~=' =-_____ - ____ _ 
DISH NO.: _____ - - - --------

wr. OF SOIL & DISH, DRY: ....::;--,~· ".:;"'~>ci... ~' -~~,,;;"""__ _____ 9 

wr. OF DISH: " ;C ':" , .., ~ 9 

A) wr. OF SOIL: . '-. ~ '- , ~- -", 9 

B) wr. OF VOL FlASK & WATER C-."" 0 -;, = 
(FROM VOL FlASK Cfi:\RT) ..' "' . , 9 WATER TEMPERATURE: - =, "--" 

C) wr. OF VOL FlASK, SOIL &: WATER -, <,. -, , 30 9 

D) SPECIFIC GRAVITY ' = /) ----z. ,'7 , 
A+ B-C 

Ed SPECIFIC GRAVITY (CORRECTED) G s = 0 x K = L.. _' \ 

WATER TEMPERATURE CORRECTION 
DEGREES C ,' FACTOR, K 

18 1.0004 
19 1.0002 
20 1.0000 
21 0.9998 
22 0.£)996 

. 23 0.9993 
24 0.9991 
25 0.9989 
26 0.9986 
27 0.£)980 
28 0.9983 
29 0.9977 
30 0.9974 

F) SOIL DESCRIPTION: ______ _____ --'-_____________ __ _ 
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;- -

SPECIF1C GRAVI1Y OF SGllS DATA SHEET -----, 
( - #4SIE-IE SOIL) 

PROJECT NUMBER: 1"2--":-' C> '- - '- ~ '-<> BORING NUMBER: _----.:.:::..;::-~'-~_. =-_____ _ 
PROJECT NAME: ~.~ < . ... ,'--':' ,~ .- '< ~ c;;--, . .::- SAMPLE NUM8ER: 

DATE: ________ ~ _ ______ ___ DEP1H: D.<- ~ . "", 

DESCRIFT10N: _________ --: ____ _ 

1ESTEJ BY: ______ ~-- COMPUTED BY: _______ CHECKED BY: .--------

VOL FLASK NO.: _______________ __ 

DISH NO.: _"""""..:,,""-______________ _ 

WL OF SOIL &: DISH, DRY: _~~_",...:c==,'_'._..".=-'-'_'s.'_ _____ g 

'NT. OF DISH: '- '-.",. ""'-. D g 

A) wr. OF SOIL: __ ";;~A...== . .:..' ===.::'->--_________ g 

B) wr. OF VOL FLASK &: WATER c- c... ~. "'" 
(FROM VOL FLASK CHART) _--==:::....::=-..:::..:.-=' ____ g WATIR ~P~ruR~_~~' ==6~._~=-__ _ 

C) wr. OF VOL FLASK, SOIL &: WATER ---,'-==--=~:::.-'-,,-. ...:-'==-_ g 

D) SPECIFlC GRAVI1Y ' = (A) . 
A+ 8-C 

E) SPECIFlC GRAVI1Y (CORRECTED) G. = 0 x K = 

WATER TEMPERATURE CORRECTION 
DEGREES C .·FACTOR, K 

18 1.0004 
19 1.0002 
20 1.0000 
21 0.9998 
22 0.9996 

. 23 0.9993 
24 0.9991 
25 0.9989 
26 0.9986 
27 0.9980 
28 0.9983 
29 0.9977 
30 0.9974 

-rn.E: SPECQ?AV 

20154
 



SPECIFlC GRAVITY OF SOILS DATA SHEET -----, 
( - f4SlEVE SOIt:) 

PROJECT NUMBER: ---"' , "-, '. - - '- .~ , '-- BORING NUMBER: _ ""''''--.:-_'_.''''''''--_ _ __ _ 

PROJECT NAME: L<;....-::'--~~~-"-'~..:...,,=<\'-'.~. ""-_ ''''~_''.-~__>G.'''-'''-''_'\''''=-_ SAMPLE NUMBEll: 

DA~ _______ ~ _ ______ _ DEPTH: ---=o,-,.'-~s__=__="-. -,;-,,-' _____ _ 

DESCllIPTIDN: _ _______ --,-____ _ 

lETED BY: _ ___ ~~-- COMPUTED BY: _--.;.. _____ CHECKED BY: . _ _ _____ _ 

VOL fLASK NO.: ~A..=-_ ___ _ _______ _ 

OISH NO.: ______ - ----------

wr. OF SOIL ole DISH, DllY: ~ '- ? . '-'.,-':2., 9 

WT. OF DISH: '~<--."" "'-. 9 

A) WT. OF SOIL: ~L=-,o~. --'-,!....-_________ _ 9 

B) WT. OF VOL FlASK ole WATER L.. ~a .c.. --z..= ~ 
(FROM VOL FlASK CHART) ----'=-==-=-=-'-_ _ ___ 9 WATER "TEMPERATURE: _-=-__ . ",;._~~ 

C) WT. OF VOL FlASK, SOIL ole WA1Ell ~ Z,b. ~ 9 

D) SPECIFIC GAAVTTY ' = /) 
A+ B-G 

E) SPECIFIC ' GAAVTTY (COllRECTED) G, = D x K = -z.. . '- c. 

WATER TEMPERATURE CORRECTION 
DEGREES C . FACTOR, K 

18 1.0004 
19 1.0002 
20 1.DOOO 
21 0.9998 

.. , 
22 0.9996 

. 23 0.9993 
24 0.9991 
25 0.9989 
26 0.9986 . 
27 0.9980 
28 0.9983 
29 0.9977 
30 0.9974 

F) SOIL DESCllIPTlON: _ _ ________ __ -'-___ -:-___________ _ 

I 
T'" .J 
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SPECIFlC GRAVITY OF SGILS DATA SHEET -----, 
( - #4SIEVE SOlI.) 

PROJtcr NUMBER:--:::;>" ~ ..... \.~ - - '. ~'. '-""="" BORlNG NUMBER: _~...:.",.::.-_-_.....,..:~=-_____ _ 

L ... >"'·' . '""~ .. . " .~ " SAMPlE NUMBER: 
, 

DEPTH: "- '<:..>. 

DESCRIPTION: ____ ____ --, _ _ __ _ 

TESTED BY: __ --="'-=-,===6=-----~-- COMPUTED BY: _~ _ ____ CHECKED BY: . ______ _ _ 

VOL FlASK NO.: _--'A-'-___________ _ 

DISH NO.: ______ -----------

wr. OF SOIL & DISH, DRY: _--'-==.':::>:::.' ...::'-.:.' ....:"2.:::...,:<-.-z-______ 9 

'NT. OF DISH: '- .,..., • -; ." 9 

A) 'NT. OF SOU" " ..... e~ , '" b 9 
B) wr, OF VOL FlASK & WATER ~ 

(FROM VOL FlASK CHART) L. "'> \.. - 9 

C) wr. OF VOL FlASK, SOIL & WATER "') "2 S • S 9 

D) SPECIFIC GRAVIlY ' = /) ""'2.. . '-<> ",,-, = 
A+ B C 

E) SPECIFIC ' GRAVIlY (CORRECTED) G, = D x K = "'2.. . '- 'i'.o 

WATER TEMPERATURE CORRECTION 
DEGREES C . FACTOR, K 

18 1.0004 
19 1.0002 
20 1.0000 
21 0.9998 
22 0..9996 

. 23 0.9993 
24 0.9991 
25 0.9989 
26 0.9986 
27 '0.9980 
28 0.9983 
29 0.9977 
30 0.9974 

) ---...--:::,. .r,. , , . • ,' '.' ....... . ""- '. ,' _.\~, Co •.• ,' ..t:::!..-..... \. ~ <..:s? - -s. ~ "\ F SOIL DESC,RIPTION: . _. 'n' '' ' '' '- .,-.. .. ' _ •. ' .0> \.., -"\ 

i ,. 
I 
I -=u =;:; • , --- _ . • -
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". 
SPECIFIC GRAVITY OF SOILS DATA SHEET -----, 

( - #4SJEIJE soIL) 

PROJECT NUM8ER:~' , 'C' '" - , '- 0, '-0 BORING NUMBER: _'-="'-'---=~ _____ _ 
PROJECT NAME: C \ ..... ~ ' . . , -.:; , ... '~ -!.- (:~-! .. t::!- SAMPLE NUM8ER: 

M~ ______ ~ ________ _ D~: ~l~~~<L. ~_-~~~~~' _______ _ 

DESCRIPTION: _ ___________ _ 

lETED BY: _______ COMPUTED BY: ______ CHECKED BY: , ______ _ 

VOL FlASK NO.: _~'~",-', ___________ _ 

DISH NO.: _______________ _ 

wr. OF SOIL &: DISH, DRY: """2 "" ';L .. . .". '---

WT. Of DISH: \.. '-.a "1. , ,...~ ~ 

A) wr. OF SOIl..: \. '<.. '- .c. 0, 
8) wr. OF VOL FlASK &: WAlER 

(FROM VOL FlASK CHART) L_ r, '""'- . S 

C) Wf. OF VOL FlASK, SOIL &: WAlER -:> 1-""-.. "S' 

D) SPECIF1C GRAVITY ' = t) 
A+ 8-C 

E) SPECIF1C GRAVITY (CORREqED) G. = D x K = "'2., -, CO> 

WATER TEMPERATURE CORRECTION 
DEGREES C , FACTOR, K 

18 1.0004 
19 1.0002 
20 1.0000 
21 0.9998 
22 0.9996 

. 23 0.9993 
24 0.9991 
25 0.9989 
26 0.9986 
27 0.9980 
28 0.9983 
29 0.9977 
30 0.9974 

9 

9 

9 

9 

9 

WATER TEMPERATURE: _ _ ,,_~'-._o,=--'>=__ _ _ 

. ' .. 

F) SOIL DESCRIPTION: _ _ _ ________ ~ ___ ....,...-----------

I 
J 
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SPECIFlC GRAVITY OF SGllS DATA SHEET -----, 
( - f45iEVE SOlL) 

PROJECT NUM8ER~· "-- ,~," - " ~" '- 80RING NUM8ER: __ "'-~-_-_"'."' ____ __ _ 

PROJECT NAME: c:: '" .... ,- .. ,'. , '<' .:" .-" SAMPLE NUM8ER: _ ________ _ 

DATE: _______ -'--_ ____ _ __ _ D~: ~-~~,~~,---~'=' =~~. ______ ___ 
DESCRIPTION: _ ______ _ _ ____ _ 

1ETED BY: _---"<.--'.::-",;',"--_~---- COMPUTED BY: _---,-_ _ ___ CHECKED BY: .-- ------

VOL FlASK NO.: _ -==/= ___________ _ 
DISH NO.: ______ ________ __ _ 

WI. OF SOIL &: DISH, DRY: -'?c.-~, - ... -z. 

'NT. OF DISH: ..... -o:s '-;: . "S ! 
9 

9 

A) WI. OF SOIl.: ' . ~ ", . " '= 9 

8) WI. OF VOL FlASK &: WATER 
(FROM VOL FLASK CHART) C-.." = . <0>\ 9 WATER TEMPERATURE: '? D· ~ 

C) WI. OF VOL FLASK, SOIL &: WATER '/ 7- 0 . -, 9 

D) SPECIFIC GRAVITY = t) "2-. "-- -:> 
A+ 8-C 

E) SPECIFIC GRAVfJY (CORRECTED) G s = D x K = <.. . '--'" -:> 

WATER TEMPERATURE CORRECTION 
DEGREES C ,' FACTOR, K 

18 1.0004 
19 1.0002 
20 1.0000 
21 0.9998 
22 0.9996 

. 23 0.9993 
24 0.9991 
25 0.9989 
26 0.9986 
27 0.9980 
28 0.9983 
29 0.9977 
30 0.9974 

"'!' .~ . - . 

) 
rn.E: S?ECGRAV 

20158
 



10971 Richardson Road 
Ashland, Virginia 23005 
(804) 550-2203 Phone 
(804) 550-2204 Fax 

J08NO:-Z-~"" - .-....~, . ~..".. 

CALC.BY~':'-

DATE . -·:2/·'":; \ SHEET __ OF 

CHECKED BY ,i'O tV 
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10971 Richardson Road 
Ashland, V'rrginia 23005 
(804) 550-2203 Phone 
(804) 550-2204 Fax 

JOBNO.~LJ~ ', - '.-·-:"'-:·~ATE C-_.'\.~ / ::.\. SHEET __ OF 

PROJECT NAME \""")-LS - C\,,_t! ~ .e.. , ~ ~ <:. \:..::.... G·,::,''.,: 
'. 

CALC.BY-~ CHECKED BY _____ __ DATE _ _ _ _ 
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10971 Richardson Road 
Ashland, Virginia 23005 
(804) 550-2203 Phone 
(804) 550-2204 Fax 

JOB NO. \::.::~ ---. - . ~ . .... !> DATE ¢~ ,' ... "::..-- ..:. \. SHEET __ OF 

PROJECT NAME .'--. ..... ~~ - L.. ''''" e 4-,. ~- "-v 

CALC. BY ___ _ ___ CHECKEO BY _ _ ___ _ _ OATE ___ _ 
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Project No. 

Tested By: 

Computed By: 

Hole Sample 
No. No. 

Remarks: 

Depth, 

Ft. 

WATER (MOISTURE) CONTENT/VISUAL CLASSIFICATION 
(ASTM D 2216, D 2488) 

Tare 
No. 

Tare, 
Grams 

Wet Wt. 
+ Tare 

Project Name: 

Dry Wt. 
+ Tare 

Water 
Content, % 

Date Tested: 

Checked By: 

Soil Description 

Water. vis 
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APPENDIXE 

McCallum Subsurface Investigation Report 
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McCALLUM 
TESTING LABORATORIES, INC. 

Geotechnical Engineering, Materials Testing & Environmental Services 

SUBSURFACE EXPLORATION 

PROPOSED ETHERIDGE GREENS GOLF COURSE 

CHESAPEAKE, VIRGINIA 

. MTL PROJECT #01-2004 

1808 HAYWARD A VENUE, CHESAPEAKE, VA 23320 + P.O. BOX 13337, CHESAPEAKE, VA 23325-0337 
PHONE (757) 420-2520 + FAX (757) 424-2874 
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I: 
i i 

Hassell and Folkes, P.C. 
325 Volvo Parkway 
Chesapeake, VA 23320 

Attention: Jack Claud 

McCALLUM 
TESTING LABORATORIES, INC. 

Geotechnical Engineering, Materials Testing & Environmental Services 
. April 5, 2001 

Subject: Subsurface Exploration 
Proposed Etheridge Greens Golf Course 
Chesapeake, Virginia 
MTL Project 012004 

Dear Mr. Claud: 

McCallum Testing Laboratories, Inc. has completed the requested subsurface 
exploration services for the above referenced project. A total of 12 soil test borings were 
drilled extending to depths of 25.5 ft. beneath the existing ground surface. Standard 

. I Penetration Tests (SPI's) were performed at 2 ft. intervals in the upper 10 ft. of boring 
and at 5 ft. intervals below 10 ft. All drilling and sampling were performed in accordance 
with applicable ASTM Standards. At the completion of drilling, groundwater level 
measurements were made within the completed bore holes. In addition, temporary 
monitoring wells were installed at 4 of the 12 boring locatio.ns and the stabilized 
groundwater level was measured in each. All samples obtained from the borings were 
visually examined and classified by our laboratory personnel according to the Unified 
Soils Classification System. Please note that the engineering properties of the obtained 
samples were not evaluated by a Geotechnical Engineer. The detailed results of the field 
sampling and testing are attached along with a Test Boring Location Plan. 

Should you have any questions concerning this matter, please contact this office at your 
earliest convenience. 

Very truly yours, 

McCALLUM TESTING LABORATORIES, INC. 

if~!?1U4-
David P. Rediger, E.I.T. 
Laboratory Manager 

1808 HAYWARD A VENUE, CHESAPEAKE, VA 23320 + P.O. BOX 13337, CHESAPEAKE, VA 23325·0337 
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Ref: Original plan provided by Hassell & Folkes, P.C. 

-~ 

-.. rtol ..... 'llf.1ICI .~OG. 

S"lo; 

Project: 

Drawing 
Title: 

4.1 .lClllf. UoItl 

'''''Cnet 6It£VI 
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/ / 

/ 

-..=:-

~~ . -.. .2- ~--~m..B_12 . / 
~ ""'. ,owu roq:lllf,'J 

'I) 

J.!.!U..!..!!. • '.r.. . \"C ''''',.,, 
.trn",,~MUt In'.o..ar • 
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• ro" •. • ~",ftIao ...... 

McCALLUM TESTING LABORATORIES, INC. 
1808 Hayward Avenue 

Chesapeake, Virginia 23325-0337 

Approved By: David P. Rediger, E.I.T. Date: 

Proposed Etheridge Greens Golf Course 
Ch ••• p •• k_, Viral" •• 

Test Boring Location Pian Drawing 
Number: 

4/5/01 

1-01-2004 
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!'" -1'-----~--
McCALLUM 

TESTING LABORATORIES, INC. . 

CHESAPEAKE, VIRGINIA 

Unified Soil Classification System Standard Penetration Test (SP1) 

ASlM Designation D 2487 Resistance Correlations 

~ [;'! Well graded gravels, gravel-sand ~ .. GW .. ~~ ~:= mixtures, little or no fines I > .. 0-
en Ul'" Coarse Grained Solis c .... I':'.!. 0 Poorly graded grovels, grovel-sand -. 0 o • GP N '<;0 

~ ~z mixtures, little or no fines SPT 
.; ~ .. vs. :z 0'<: Relative Density • E~ GM Silty gravels, grovel-sand-slit 
~ ~c .0 mixtures 

MC .... Relative ~o >. Blowslft Density "''' ~,5 

~ GC Clayey gravels, grovel-sand-clay • (0.2 
"c mixtures 0- ~ 0-4 Very Loose ..5.2 ef 
"'- SW Well graded sands, gravelly sands, 

0 ~ little or no fines 5-10 Loose ''i: ~o •• 0> ·0 ..... Ul.!! 
0 0 

'" :::.:.:.: gravelly snnrk 11-30 Medium Compact oE :i ... SP Poorly graded sands, 
~ 

£0 :-: > .. : little or no fines 0 

~ .:z: 31-50 Compact 
0 ~ 

on 00 SM Silty sands, sand-silt mixtures E.<; 
C ~~ 

.~ . dver 50 Very Compact 0 
M'" ~ ",5 

~ 
C~ 

~ 0" SC Clayey sands, sand-cloy mixtures 
0 ",,, 

C 
a. 

~ 

I ~~~cl~r;~~t~i~ti~7~s fi~; c'~y~;' sft~l~y • ML Fine Grained Soils > 0-a en "Ul SPT >-
0 o c 

InorTanic clays of low to medium vs. 0 0] CL N Consistency 
.; ~~ plas icity, gravelly clays, sandy 

" :z " " a :.! 
~ Blows/Ft Consistency 

~ en-, OL Organic silts and organic silly clays 
" -=- . ..:- of low plasticity =" .=-= 00 Very Soft Ill" 0-2 

" Iinorganic silts,. micaceous or ,,0 
0- MH all. 

c "' diatomaceous fine sandy or silty 3-4 Soft 
~:2 "C soils, plastic slits . 
"'; >-0 

5-8 Modlu(ll SlIff 
0 0 ..!!.<; 
cE 

o~ 

~ CH Inorganic clays of high plasticity, 
!;: ~i fat clays 9-15 Stiff '0 "0 ~ .. , 
~ ::L. 

Very SUff ! 0 "'''' Organic clays of medium to high 16-30 
'" -' OH c -=- plasticity 31-50 Hard 0 
~ 

J 
I_Hlghlr 

PEAT Peat and other highly organic Ovor 50 Very Hard 
5011 soils 
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12 

14 

-- --- ••• - 1 16 
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26 

LEGEND 
8- 1 B-- 'Sorinljl No. 

" • • "',,. ~IO Gt"oundwlot., Level - 1 0 

-......... S PT "'.al . t . ne. 
Gt'o.,mdwat' l" lAv.l - 3 

soH Type - WOH _ Wei gh t o t Hamlner 

...... .... .... -.. .. -... .. . -.... .. ... ~ ... .. .. . ... . . .. 22 

... t~l,; 
12 .. .. ...... .. ... 24 

26 

r-_-- .. __ .. Subsurface Profile 
r- . N ............ ___ 'i "' 

PROJECT 
PROJECT NO. 

McCALLUM TESTING LABORATORIES, INC. 
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10 .~--------.--------------- ------- --- -:+---- -----, -- ---- --- -------- ---0 - - +~,:+ --- ------------------------------f. -:.t ------ - - -_. - .1 10 

12 -------.-------------------------. ---- _________ o ___________________ lc' : I ____ __ ___ __ _____ -- -- ---- ---- ---- -- _.----- ---. --1 12 

14 

12 13 24 
31 ·0 I 14 

16 16 

18 18 

20 26 , ,I L 0 0 0 • _ 0 _ 0 ' 0 _ _ _ __ • _. ____ 0 _ 0 0 0 • ol , J o 24. 0 16 20 

22 
0 __ - __ ___ ___ • - 0 ____ - __ ____ .. ____ - -I' c:',i" 0 0 __ 0 0 0 _____________ .... _ .. _ 0 __ _ 0 

22 

24 
1 __ • _ 

- 0 - _. - 0 - - 00. 00 - 0 0 0 - _. - - 0 0 - - - - - 0 - - .F-l'k __ 0 '_ ' __ 0 _ ___ _ ____ __ • _ 0 ________ 0 

\,,~1,(1_ '"t,.. 

.. ~~ 24 

7 8 52 6 
26 26 

LEGEND Subsurface Profile . - ---I 
, ,,--- -~-- .. ,., '\. 

Stabl1.J.%ed : 10 t
B01

.--- Bor'n, No 0 

PROJECT 
PROJECT NO. 

Groundwloter 1.lvel - :. 10,--

Grou"ow&ter Level - . 3 SPT k .. :1"tarll::. 

Soil Type - WOH - Wdqht of ijllr:lllfler 

I ' McCALLUM TESTING LABORATORIES, INC. 
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~ 
£ 

~ 
Q 

---.. ---~ -- .. - ---_ .. --. _. __ --- __ --~ii & --,-:.;:..:~' 

B-9 B-I0 B-ll B-12 
o Im:1 @'l . ,-r i = b?1 o 

6 5 
2 -~ ---------------------------------- 2 

9 
4 -~ - -- - -------------- - ------- --- -- ---i"L'I-----'------ --- --- - --- -- --- --- ---- -i"18 .------- -- . 4 

15 9 7 
6 6 

12 26 20 17 
8 

18 14 14 10 
10 [0 

12 ----- - ---- - - ----.1 12 

14 1-- - _----- ...... - - - - - - - _ . _ - __ - - - - - - - - - - __ - - ,,_ - , "I- ____ _ _ ___ _ __________ _ __ _ _ _ _ ___ __ _ ------18 ---- 1 14 
18 ! .j 19 

16 -- ----- --- -- ---- -- --- ----- ----- ---r.-'.1----- --------- ---- -- ----- --- -- - ---1-·.-·' - - -----.----- - --- -- --- - - . - -- - - -- - -, •. ,.-[-- - - - - - - - - - -- - - - - [ 16 

18 -- - - - - -- - - - - -- __ .0 - - _p_ - ____ __ -- - ~ . __ . __ • - __ -- ." . __ . _____ . _. __ _ - -___ A _ _ ____ ~ .. . _ ... I- - -- - . - - - -- - - -- - - - - - - - - - - - - -- - -- - - -1 - '. "0 ~ - - -- - - . - -- - - - _. - I 18 

20 
21 .. _____________ . ____________ _ 

22 • - • • - _. - - I ;~~ .. _ _ _ _______ _ _ _ " . ___ _ ___ _ A __ _ ______ . 1. 

24 

18 
26 

LEGEND 
a-1 8 __ Borino No, 

5 " bill .. , ~10 GCQunclwater Level - . 10 

-: ---... SPT " .. h t aac:. GroundwAter Level - J 

Soil Type - MOB -"'eight of H;Lllllller 

.- J 20 -- -- -- -- -- -- --- --- ---- --- --. --+'·'.i _"'''- __ ___ . ___ _____ __ .. _. ___ __ ..... 23.. 20 

22 

. ---. --- -- ---- ----- -- ------- --- --f.'·;+ -- --- ---- -- -- ---- -- -- ------- ----- 24 

17 44 
26 

,- ,m Subsurface Profile 
, " __ __ _ A , 

PROJECT 
PROJECT NO. 

McCALLUM TESTING LABORATORIES, INC. 
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I; STANDARD PENETRATION RESISfANCE 
DEPTH DESCRIPTION DEPTH 

(FT.) (FT.) (BLOWS/FT) (BLOWS/6 IN) 

0.0 fJ5~D::===========Jt?Zl-I-TO-.::lrO_210:..--..::.3rO-i40=---150 0.2 hTo soil - 2" ~a!1 
Dark brown silly clayey fine sand, very loose. moist, SC ~ - IIJI' 

2.01-___________ ~__fL./Zi?I. 'Sl-

Brown silty fine sand, wet. very loose, SP-SM . • :!: I- II 
4.0 ___________ __ _ _ 

Brown fine sand, wet., loose, SP 

Same ~ gray. compacl 

Same -loose 

Same - medium compact 

Same 

. '. 

" " 

.. ..... 

.' .. 

",': 

" . 

". 

..... 

.......• 

Same 25.51-===-_____________ +~ 

BOroNG TERMINATED AT 25.5 FEET 

NOTES: Stabilized groundwater level measured 012.1 ft. 
in temporary monitoring well. 

- Gradual Stratum Change 

- Approximate Stratum Change 

~ \ i 
I- 5 +--4k--l--\---+---I 

~ 

~ 

I-

~ 

~ 10 

~ 

~ 

~ 

~ 

I- 15 

l-

I-

~ 

l-

I- 20 

I-

~ 

~ 

I-

~ 25 

~ 

~ 

I-

~ 

~~ 
~~ 

vi 
1\ 

\ 

.. 
'11 

j 

TEST BORING RECORD 

B-1 
March 16,2001 
01-2004 

1-2-2-1 

2-1-2-2 

3-l-4-6 

16-19-24-20 

5-4-6-4 

10-9-12 

11-11-14 

9-8-8 

• - Penetration Resistance (N - value) 

~ - Standard Penetration Test 

I -Undisturbed Sample 

BORING NUMBER 
DATE DRILLED 
PROJECT NUMBER 
PROJECT 
LOCATION 

Proposed Etheridge Greens Golf Course 
Chesapeake, Virginia 

.! - Groundwater Level at Time of Boring 

5l. - Stabi lized Groundwater Level Reading 
I McCALLUM TESTING LABORATORIES, INC. 
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STANDARD PENETRATION RESIsrANCE 
DESCRIPTION DEPTH DEPTH 

(FT.) (FT.) (BLOWSIF1) (BLOWS/6IN) 

0.0 '"J:~!E1:::::::==========7f.~II-iO-...:lfO-l20=-...:3fO-14r0--l50. 0.2 FTonsoi\. 2" ~ 
Gray clayey silty fine sand, moist, loose, SM~SC ~ - ~ 

2.0f.......------------_-,--hlL! 

1·1·)-5 

Gray fine sand. wet. loose, SP :r. 4·~J-5 

0 e-
Same ~ medium compact f- 5 10·8-9-10 

. i-

Same f- 8·9·12-13 
.. 

f-
.. 

Same ,', ; f- 7·6-8-9 

f- lO 
...... 

. . e- \ 
e-.. 

f-.. .. 
. f- 1\ Same 

f-... 15 • 11·14-12 
. . . 

f-

.. i-
.. f-
. ': . .. 

f-Same 

f- 20 9·10·13 
.. 

e-.. 
.. .. .. f-

. . f-.. 
Same i-.. 

,':' i- 25 .. • 10·9·10 
25.51-_____________ ___ +-""-1 

BORJNG TERMINATED AT 25.5 FEET 

e-

e-

NOTES: 

I TEST BORING RECORD 
. ... - _. - Gradual Stratum Change 

- - - . - Approximate Stratum Change 

• - Penetration Resistance (N - value) 

~ - Standard Penetration Test 

I -Undisturbed Sample 

:t - Groundwater Level at Time of Boring 

Sl. - Stabilized Groundwater Level Reading 

BORING NUMBER 
DATE DRILLED 
PROJECT NUMBER 
PROJECT 
LOCATION 

B-2 
March 16, 2001 
01-2004 
Proposed Etheridge Greens Golf Course 
Chesapeake, Virginia 

II McCALLUM TESTING LABORATORIES, INC. 
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STANDARD PENETRATION RESISTANCE 
DEPTH DESCRIPTION DEPTH 

(FT.) (FT.) (BLOWSIFT) (BLOWS/61N) 
0.0 0 10 20 30 40 50 
0.7 Topsoil- S" ;:;;;;; 

I Brownish gray silty clayey fine sand, moist, loose, SC ~. 2·)-3-3 

~ - I 

Same· gray mottled brown ~ - • 3-3-3-3 

4.5 .~ - \ 
Gray fme sand, wet, loose, SP :'f 5 3-5-5-4 .. 

~ 
•••• 

-
Same. medium compact t:- 9·11·13·14 

V I 
" " 

~ 
! 

Same -loose 3-4-3-5 
.' .. 

,':' 10 

..... /. - \ :: -

" I- 1\ '. f-

Same - medium compact f- 15 6-12-17 

" " f-
'. ' • .o' 

f-

I-
: 

': ',; . f-
'. 

41 ',0 ' 

f- 20 7-11-14 Sand .. 

·11 : I-
22.0 - -- - -- -.. ' .. - -- - -------- l-

II 
25.5 Dark brown fibrous peat and amorphous peat, wet, stiff, PT 

BORING TERMINATED AT 25.5 FEET 

NOTES; 

-- -- . -- - Gradual Stratum Change 

- - - . - Approximate Stratum Change 

• - Penetration Resistance (N - value) 

~ - Standard Penetration Test 

I -Undisturbed Sample 

~ - Groundwater Level at Time of Boring 

SZ - Stabilized Groundwater Level Reading 

f-

f-

I- 25 4-5-7 

l-

f-

l-

f-

TEST BORING RECORD 

BORING NUMBER 
DATE DRILLED 
PROJECT NUMBER 
PROJECT 
LOCATION 

B-3 
March 16,2001 
01-2004 
Proposed Etheridge Greens Golf Course 
Chesapeake, Virginia 

II McCALLUM TESTING LABORATORIES, INC. 

20173
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f 1 

U 

~ i~: 

i 

STANDARD PENETRATION RESISfANCE 
DEPTH DESCRIPTION DEPTH 

(Fr.) 

0.0 
0.5 

2.0 

4.0 

6.0 

22.0 

25.5 

(FT.) (BLOWSIFT) (BLOWS/6 IN) 
0 10 20 30 40 50 

~ 

Brown silty fine sandy clay. moist, soft, CL I f- 2·1-3-2 

- ---- -------- --- ----- ------ -- -- ---- -- - - - -- -- . f-
'Sl. 

Gray mottled brown silty clayey fine sand, moist, loose, SC f- 2·3-5-5 
~ 
\,; f- J 

Gray mottled brown silty fine sand with traces of clay. wet, ,,~ :r. f- 5 4-3-2-7 " .~ '" ioose,SM " ' . 

f-

~~ 7 

Gray fme sand, wet, medium compact, SP 
'>:'. f- 6·8·13-13 

ii f- / .... :. • Same -loose 
': ... :. ' . 

f- 4·4-5-4 

.......•. f- lO 

\ :".' . f-

•• f-

':\ f-
< 

f-Same M medium compact 

i} f- 15 • 8-10-13 :. . 

': 
f-

I 

f-

1" ( f-

Same 1:< f-
l.··· •.• ·: 

f- 20 9-10-12 
I:· '.:' 

f-& - - - - - - - - - - - - - - - - - - - - .• - - - f-

J I: : f-

I:§ f-

f- 25 8-7-7 Gray silty fine sand, wet, medium compact, SM ,\ 
BORING TERMINATED AT 25.5 FEET f-

f-

groundwater level tl 

in lemporary monitoring well. ,aI2.6ft· I I 
. TEST BORING RECORD . 

~==================~ - - . . - _. - Gradual Stratum Change 

- - - . - Approximate Stratum Chaoge 

• - Penetration Resistaoce (N - value) 

~ - Staodard Penetration Test 

I -Undisturbed Sample 

~ - Groundwater Level at Time of Boring 

5;1. - Stabilized Groundwater Level Reading 

BORING NUMBER 
DATE DRILLED 
PROJECT NUMBER 
PROJECT 
LOCATION 

B-4 
March 16,2001 
01-2004 
Proposed Etheridge Greens Golf Course 
Chesapeake, Virginia 

1 McCALLUM TESTING LABORATORIES, INC. 
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• 

STANDARD PENETRATION RESIsrANCE 

~ a: 2.0r--------------,-----hf~ 

" x· .... 
, .. Brown silty fine sand with traces ofelay. wet, very loose, SM 

~ '. 4.01_----------------+.--"'l 

22.0 

Brown fine sand. wet., medium compact, SP 

Same 

Same- gray 

Same 

Same 

" 

" 

" 

" 

" " 

" 

" 

'. " 

" 

'. 
" 

.. 
: '. 

'. 

------- - ---- - - - -- - -1.; 
~ ... 'x.. 
~ .- . '. ::.:~.:' 

25 5 Gray silty fine sand with traces of clay. wet. loose, SM . x . r-~-~-------~~-~---f·~'~· 
BORING TERMINATED AT 25.5 FEET 

NOTES: 

- Gradual Stratum Change 

, . - Approximate Stratum Change 

~ 

-

= 1\ 
- 5 +_ __ ~-I-+---+--I 

-
-
-
10~-_rr__r-_+-_+-~ 

-
-
-

-
IS +---+"'i-\--+---+--t----I 

-
- 1\ 
- 20 +~-+--,-tV-:i ..... I---t---j 

/ -
-
-
- 254-~'~--+___j~_+--_j 
-
-
-
-

TEST BORING RECORD 

B-S 
March 16, 2001 
01-2004 

1-2-2-1 

1-1-1-1 

4-6-5-7 

5-7-7-9 

5-7-6-11 

6-6-6 

7-12-14 

5-4-3 

• - Penetration Resistance (N - value) 

~ - Standard Penetration Test 

I -Undisturbed Sample 

BORING NUMBER 
DATE DRILLED 
PROJECT NUMBER 
PROJECT 
LOCATION 

Proposed Etheridge Greens Golf Course 
Chesapeake, Virginia 

.! - Groundwater Level at Time of Boring 

'¥ - Stabilized Groundwater Level Reading 
McCALLUM TESTING LABORATORIES, INC. 
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i! , ' , . 

i 
U 

~ m 

I 

STANDARD PENETRATION RESIsrANCE 
DEPTH DESCRIPTION DEPTH 

(FT.) (FT.) (BLOWSIFT) 

0.OF~i:@::::E===========~g-I--l°---=lTO-l20=---=3TO---=4f°-l50 0.3 Tonsoil· 4" ~ 

Dark brown silly clayey fme ,and. mois~ loose, SC ~ 
2.0f-________ ___ --,_t' 'i:.o41' . 

.:. ~ . 

Brown silty fine sand with traces of clay, wet., very loose, SM ~'._~: :t ~ 
)( :. 

4.0 I-____ ____________ -+.~. ><:;j 

Brown fine sand, wet, mediwn compact, SP 

Same· gray 

Same 

Same 

Same 

.. .. 

.... 

'.: ... ' 

.... 

..... 
: · . 

· ~ '. 

· .. ' 

I: .:.:. 

22.0 . -- - --- -- -- -- -- - - - ;~ 
~: . ~ 
~ / 
~% 

)< 
~:/ 

25 5 Gray clayey silty fine sand. wet, loose, SM-3C . ~~~~~~~==~~==~~----~.Lq. 
BORING TERM INA TED AT 25.5 FEET 

NOTES: 

- Gradual Stratum Change 

- Approximate Stratum Change 

- 5 

l-

I-

l-

I- 10 

l-

I-

l-

I-

I- 15 

l-

I-

l-

I-

I- 20 

l-

I-

l-

I-

I- 25 

l-

I-

l-

I-

TEST BORlNG RECORD 

B-6 
March 16,2001 
01-2004 

(BLO\vS/6 IN) 

2-2-3-2 

2-1-1-2 

4-4-8-10 

7-7·8-11 

6-8-8-9 

7-6-7 

6-5-6 

4-4-4 

• - Penetration Resistance (N - value) 

~ - Standard Penetration Test 

I -Undisturbed Sample 

BORING NUMBER 
DATE DRILLED 
PROJECT NUMBER 
PROJECT 
LOCATION 

Proposed Etheridge Greens Golf Course 
Chesapeake, Virginia 

1: - Groundwater Level at Time of Boring 

~ - Stabilized Groundwater Level Reading 
I McCALLUM TESTING LABORATORlES, INC. 

20176
 



f . 

n STANDARD PENETRATION RESISfANCE 

DESCRIPTION 

, 2-3-4-4 

Same - gray mottled brown. medium compact ~ 4-6-5-7 

j 
3-J-4-8 

~ 
5.51--_ _____________ ....pC<q 

Gray fine sand, wet, loose, SP 

Same - medium compact 

Same 

Same 

Same 

25 .5 Same - very compact 

BORING TERMINATED AT 25.5 FEET 

NOTES: Stabilized groundwater level measured 01 3.4 fl. 
in temporary monitoring well. 

- Gradual Stratum Change 

- Approximate Stratum Change 

• - Penetration Resistance (N - value) 

~ - Standard Penetration TeSt 

I -Undisturbed Sample 

.t: -Groundwater Level at Time of Boring 

-g - Stabilized Groundwater Level Reading 

t> 8-14-14-13 

( 5-l-7-8 

\ 
1\ 

10-12-12 

8-12-12 

16-27-25 

TEST BORING RECORD 

BORING NUMBER 
DATE DRILLED 
PROJECT NUMBER 
PROJECT 
LOCATION 

8-7 
March 16,2001 
01-2004 
Proposed Etheridge Greens Golf Course 
Chesapeake, Virginia 

McCALLUM TESTING LABORATORIES, INC 

20177
 



I 

STANDARD PENETRATION RESISfANCE 

DEPTH DESCRIPTION DEPTH 
(IT.) (FT.) (BLOWS/IT) (BLOWS/6IN) 

O°r-__________________________ ~Tnr_._--TO--~1~O--~20~~3~O--,40~_.50 

~ Gray silty clayey fine sand, moist, very loose, SC - 1\ 3·2-1·1 

-
Same - loose - , 3·3-4-7 

-
Same - gray mottled brown - 5 3-1-2-3 

6.0r-____________________ ~p· ~~. _ 
.. .... 

'\ 

Brown fine sand. wet, medium compact. SP 

Same - gray 

Same - compact 

Same - medium compact 

22.0 

25.5 . ~~1. fi~~t~~~~ilty clay wilh traces of organics, wet, 

",,1.1 AT 25.5 fEET 

NVIC,,: 

. - - - - - - - Gradual Stratum Change 

- - - - - Approximate Stratum Change 

• - Penetration Resistance (N - value) 

~ - Standard Penetration Test 

I -Undisturbed Sample 

t. - Groundwater Level at Time of Boring 

.Ii: - Stabilized Groundwater Level Reading 

·i .t -
: .•••.• 

•• •••• 
:: .. 
'. : 

-

= 10 +---1--,<\,.--1-,.--1--+--1 

= 1\ 
- 15 +---+---+-r_F·~-f-~ 
-
- II -

: W +--II/-,IF+---+--+--i 
-

6-7-9-9 

4-5·6-7 

12-16-15 

8·8-8 

3·3-3 

r 
: 25 +-....... 1+--+--+--+----1 
,... 

I-

I-

I TEST BORING RECORD 

BORING NUMBER B-8 
DATE DRILLED March 14, 200 I 
PROJECT NUMBER 01-2004 
PROJECT Proposed Etheridge Greens Golf Course 
LOCATION Chesapeake, Virginia 

I McCALLUM TESTING LABORATORIES, INC . 

( 

I 

I 

20178
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i 

bI 

STANDARD PENETRATION RESIS£' ANCE 

DEPTH 
(Fr.) 

DESCRIPTION 

0.0r----__ , 

Gray silty fine sandy clay. moist, medium stiff, CL 

2.0~---------------~U',j 

DEPTH 
(Fr.) 

o 

-
-

(BLOWSIFf) 
10 20 30 40 50 

r· ... 
Brown fine sand, moist, loose. SP I . -

4.0 . .. ____ ____ ______________________________ ___ . __ --. I:c.o-. 'Sl _ 
\ , 

Gray silty fine sand, we~ medium compac~ SP-SM .!: 5 +---+-lIH--~-+_-_I 
6.0 - __ __ __ __ ______ ____ ____ ____ __ ____ __ __ ____ __ . __ . _ .. . f;.~ c-

Gray fine sand, wet, medium compact, SP .. ". 
I .. 

Same 

I" ':: . 

r:< 12.0 i-- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I:~ 

I:: 
Brownish gray silty fine sand with traces of clay. wet., medium ~: :~'. 
compac~ SM ,,>, ' 

''' .~ 
17_0 _ _ ________ _ _________ _ _ _ _ _ ~ 

I ·.· .':. 

I .··. 
.' 

Gray fine sand, wet, medium compact, SP I •••. ·. 
• .o" 

' .. 

I . Same 25.5i-==~ _____________ +4 
BORING TERMINATED AT 25.5 FEET 

"al 3.9 fl. 

- - - - - -. - Gradual Stratum Change 

- - - - - Approximate Stratum Change 

-
-

- 10 +--+--1+--1---1--1 

-
-

- 15 +--+-~--I---I--I 

f-

f-

f-

f- 20 

f-

f-

f-

f- 25 

f-

f-

f-

I-

• 

• 

TEST BORING RECORD 

B-9 
March 14, 2001 
01-2004 

(BLOWS/6 IN) 

2-2-4-5 

4-4-5-8 

5-7·8-10 

6-7-5-7 

8-8-10-12 

'10-9-9 

10-11-10 

7-9-9 

• - Penetration Resistance (N - value) 

~ - Standard Penetration Test 

I -Undisturbed Sample 

BORING NUMBER 
DATE DRILLED 
PROJECT NUMBER 
PROJECT 
LOCATION 

Proposed Etheridge Greens Golf Course 
Chesapeake, Virginia 

.! - Groundwater Level at Time of Boring 

~ - Stabilized Groundwater Level Reading 
1 McCALLUM TESTING LABORATORIES, INC. 

20179
 



. , 

, '.,,', 

DEPTH 
(Fr.) 

DESCRIPTION DEPTH 
(Fr.) 

STANDARD PENETRATION RESIsrANCE 

(BLOWSIFf) (BLOWS/6 IN) 
0.0.--_ _____________ _ o 10 20 30 40 50 

Brownish gray silty fmc sandy clay. moist. medium sliff. CL 
2.0 

Gray mottled brown fine sandy silty clay. moist, medium stitT, 
4.0 CH 

Gray fme sand, we~ loose, SP 

Same· medium compact 

Same 

Same 

Same 

5 

10 

f--

f--

f--

f-

f- 15 

f-

f-

f-

f-

f- 20 

f--

f--

f-

(.>' f-

4·3-2·2 

4·3-5·6 

~ 
)·3-6·8 

~ 8·10·16·12 

~ 7·6-8·9 

2·\0·9 

I 12·\0·\0 

25.5 i--=s.::am.::e:...... ______________ _ If--.••• ~:::.j .• f-- 25 • 8·g·9 

BORING TERMINATED AT 25.5 FEET 

NOTES: 

. . . . . . . • Gradual Stratum Change 

- - - .• Approximate Stratum Change 

•. Penetration Resistance (N • value) 

~ . Standard Penetration Test 

I . Undisturbed Sample 

t: . Groundwater Level at Time of Boring 

¥'. . Stabilized Groundwater Level Reading 

f--

f--

f--

f--

TEST BORING RECORD 

BORING NUMBER 
DATE DRILLED 
PROJECT NUMBER 
PROJECT 
LOCATION 

B·10 
March 14,2001 
01·2004 
Proposed Etheridge Greens Golf Course 
Chesapeake, Virginia 

I McCALLUM TESTING LABORATORIES, INC. 

20180
 



STANDARD PENETRATION RESISI'ANCE 
• 

DEPTH DESCRIPTION DEPTH 
(FT.) (FT.) (BLOWSIFT) (BLOWS/6lN) 

O 0 0 10 20 30 40 SO . ~~~=================l~~---r~r-~-l~~-l 0.2 f".Tnn.m;r: ,-

Gray si lty fine sandy clay. moist, medium sliff. CL i-
2.0 

i-Gray mOltled brown silty clayey fine sand, moist, loose. SC ; 4.01-______________ -JL~ 
I-

.~. 
Ix l'. I- 5 

.' I'" I-

Brownish gray silly fine sand, wet, loose, SP-SM 

~ 7.0 •. _ .. .................... . .. ....... _ .. ;,.~ I-
Gray fine sand, we~ medium compac~ SP : .......... . 

.. .': i- ./ Same 
::. '.: I-
.. / 

Same 

Same 

:.: 
: ...... 
. ··i ...... 

> 

: .. ; .. : 
I··.·· 1·;-
i) 
1:\ 
I.>: 

1 < 
1< 
" . '.:' 
I·.:·. 1< 
Ii 
1 

I ·": 
25 5 Same - very compact -'.' . ~==~~~~--------------------~~ 

BORING TERMINATED AT 25.5 FEET 

. Gradual Stratum Change 

- Approximate Stratum Change 

i-1O+---I--l--I----4---.jI----l 

i-

I-

i-

i- 154---~~\+_-+--~~ 
I-

I- 1\ 
i-

I- 204---+_-+~.~~-+--~ 

'~ 
~ 

I-

I-

i-

I- 2S 4-_+-_I--+_-+_~>::O 

i-

i

i-

TEST BORING RECORD 

B-II 
March 14, 200 I 
01-2004 

2-3-2-2 

4+4-4 

2-3-4-6 

6-8·12-11 

4·6-8·1\ 

10-12-12 

16-32-30 

• - Penetration Resistance (N . value) 

~ • Standard Penetration Test 

I . Undisturbed Sample 

BORING NUMBER 
DATE DRILLED 
PROJECT NUMBER 
PROJECT 
LOCATION 

Proposed Etheridge Greens Golf Course 
Chesapeake, Virginia 

!. . Groundwater Level at Time of Boring 

Sl. . Stabilized Groundwater Level Reading 
I McCALLUM TESTING LABORATORIES, INC. 
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I ; 
lei 

" I 

l.J 

~ '~1 

I. 
'0 .... 
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TEST BORING RECORD 

BORING NUMBER 
DATE DRILLED 
PROJECT NUMBER 
PROJECT 
LOCATION 

B-12 
March 14, 200 I 
01-2004 
Proposed Etheridge Greens Golf Course 
Chesapeake, Virginia 

:r. -Groundwater Level at Time of Boring 

'¥ - Slabilized Groundwater Level Reading 
II McCALLUM TESTING LABORATORIES, INC. 
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ANALYTICAL REPORT 

PROJECT NO. 49498-001 

CHESAPEAKE GC, CHESAPEAKE, VA 

Lot #, AlH020245 

MARGIE RAY 

DRS 
5540 Faimouth Street 

Suite 201 
Richmond, VA 23230 

SEVERN TRENT LABORATORIES, INC. 

Alesia M. Danford 
Project Manager 

August 28, 2001 

STl North Canton is a part of Sevem Trent laboratories, Jnc. 

SEVERN 

TRENT 
SERVICES 

STL North Canton 
410l Shuffer Drive NW 
North Canton, OH 4472Q..6961 

Tel: 330497 9396 
Fax: 330 497 0772 
www.sU·inc.com 
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CASE NARRATIVE 
AlH020245 

The following report contains the analytical results for four water samples submitted to STL 
North Canton by URS from the Chesapeake GC, Chesapeake, VA Site, project number 49498-
001. The samples were received August 2, 2001, according to documented sample acceptance 
procedures. Margie Ray ofURS added additional parameters on August 16,2001. 

STL North Canton utilizes USEP A approved methods in all analytical work. The samples 
presented in this report were analyzed for the parameters listed on the analytical methods summary 
page in accordance with the methods indicated. A summary of QC data for these analyses is 
included at the rear of the report. 

The results included in this report have been reviewed for compliance with the laboratory QNQC 
plan. All data have been found to be compliant with laboratory protocol. 

SUPPLEMENTAL QC INFORMATION 

SAMPLE RECEIVING 

The samples were received at the laboratory at a temperature of 2.50 C. 

GENERAL CHEMISTRY 

Additional analyses for IDS, Bicarbonate Alkalinity, and Total Alkalinity were requested after the 
recommended sample holding times had been exceeded. 

3~L ~or~h :anton 
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QUALITY CONTROL ELEMENTS OF SW-846 METHODS 

S1L Nonh Canton conducts a quality assurance/quality control (QAlQC) program designed to provide scientifically valid 
and legally defensible data. Toward this end, several types of quality control indicators are incorporated into the QAlQC 
program, which is described in detail in QA Policy, QA-003. These indicators are introduced into the sample testing 
process to provide a mechanism for the assessment of the analytical data. 

OCBATCH 
Environmental samples are taken through the testing process in groups called QUALITY CONTROL BATCHES (QC 
batches). A QC batch contains up to twenty environmental samples of a similar matrix (water, soil) that are processed 
using the same reagents and standards. S1L North Canton requires that each environmental sample be associated with a 
QCbntch. 

Several quality control samples are included in each QC batch and are processed identically to the twenty environmental 
samples. These QC samples include a METHOD BLANK (MB), a LABORATORY CONTROL SAMPLE (LCS) and, 
where appropriate, a MATRIX SPIKElMA TRIX SPIKE DUPLICATE (MSIMSD) pair or a MATRIX SPIKE/SAMPLE 
DUPLICATE (MSIDU) pair. If there is insufficient sample to perform an MSIMSD or an MSIDU, then a 
LABORA TORY CONTROL SAMPLE DUPLICATE (LCSD) is included in the QC batch. 

LABORATORY CONTROL SAMPLE 
The Laboratory Control Sample is a QC sample that is created by adding known concentrations of a full or partial set of 
target analytes to a matrix similar to that of the environmental samples in the QC batch. The LCS analyte recovery 
results are used to monitor the analytical process and provide evidence that the laboratory is performing the method 
within acceptable guidelines. All control analytes indicated by a bold type in the LCS must meet acceptance criteria. 
Failure to meet the established recovery guidelines requires the repreparation and reanalysis of all samples in the QC 
batch. The only exception is that if the LCS recoveries are biased high and the associated sample is ND (non-detected) 
for the pararneter(s) of interes~ the batch is acceptable. 

At times, a Laboratory Control Sample Duplicate (LCSD) is also included in the QC batch. An LCSD is a QC sample 
that is created and handled identically to the LCS. Analyte recovery data from the LCSD is assessed in the same way as 
that of the LCS. The LCSD recoveries, together with the LCS recoveries, are used to detemine the reproducibility 
(precision) of the analytical system. Precision data are expressed as relative percent differences (RPDs). If the RPD fails 
for an LCS/LCSD and yet the recoveries are within acceptance criteria, the batch is still acceptable. 

METHOD BLANK 
The Method Blank is a QC sample consisting of all the reagents used in analyzing the environmental samples contained 
in the QC batch. Method Blank results are used to determine if interference or contamination in the analytical system 
could lead to the reporting of false positive data or elevated analyte concentrations. All target analytes must be below the 
reporting limits (RL) or the associated sample(s) must be ND except under the following circumstances: 

• Common organic contaminants may be present at concentrations up to 5 times the reporting limits. Common metals 
contaminants may be present at concentrations up to 2 times the reporting limit, or the reported blank concentration 
must be twenty fold less than the concentration reported in the associated environmental samples. (See cornman 
laboratory contaminants listed below.) 

Volatile fGC or GCIMS) 
Methylene chloride 

Acetone 
2-Butanone 

Semivolatile (GCIMS) 
Phthalate Esters 

• joranalyses run on TJA Trace ICP, ICPMS orGFAA only 

Metals 
Copper 
Iron 
Zinc 
Lead" 

• Organic blanks will be accepted if compounds detected in the blank are present in the associated samples at levels 10 
times the blank level. Inorganic blanks will be accepted if elements detected in the blank are present in the 
associated samples at 20 times the blank level. 

STL Nor~h Ca~~cn 
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QUALITY CONTROL ELEMENTS OF SW-846 METHODS 
(Continued) 

• Blanks will be accepted if the compounds/elements detected are not present in any of the associated environmental 
samples. 

Failure to meet these Method Blank criteria requires the repreparation and reanalysis of all samples in the QC batch. 

MATRIX SPIKEIMATRIX SPIKE DUPLICATE 
A Matrix Spike and a Matrix Spike Duplicate are a pair of environmental samples to which known concentrations of a 
full or partial set of target analytes are added. The MSIMSD results are determined in the same manner as the results of 
the environmental sample used to prepare the MSIMSD. The analyte recoveries and the relative percent differences 
(RPDs) of the recoveries are calculated and used to evaluate the effect of the sample matrix on the analytical results. Due 
to the potential variability of the matrix of each sample, the MSIMSD results may not have an immediate bearing on any 
samples except the one spiked; therefore, the associated batch MSIMSD may not reflect the same compounds as the 
samples contained in the analytical repon. When these MSIMSD results fail to meet acceptance criteria, the data is 
evaluated. If the LCS is within acceptance criteria, the batch is considered acceptable. The acceptance criteria do not 
apply to samples that are diluted for organics if the native sample amount is 4" the concentration of the spike. 

For certain methods, a Matrix Spike/Sample Duplicate (MSIDU) may be included in the QC batch in place of the 
MSIMSD. For the parameters (i.e. pH. ignitability) where it is not possible to prepare a spiked sample, a Sample 
Duplicate may be included in the QC batch. However, a Sample Duplicate is less likely to provide usable precision 
statistics depending on the likelihood of finding concentrations below the standard reporting limit, When the Sample 
Duplicate result fails to meet acceptance criteria. the data is evaluated. 

SURROGATE COMPOUNDS 
In addition to these bateh-related QC indicators, each organic environmental and QC sample is spiked with surrogate 
compounds. Surrogates are organic chemicals that behave similarly to the analytes of interest and that are rarely present 
in the environment. Surrogate recoveries are used to monitor the individual performance of a sample in the analytical 
system. 

If surrogate recoveries are biased high in the LeS. LCSD, or the Method Blank, and the associated sample(s) are NO, the 
batch is acceptable. Otherwise, if the LCS, LCSD, or Method Blank surrogate(s) fail to meet recovery criteria, the entire 
sample batch is reprepped and reanalyzed. If the surrogate recoveries are outside criteria for environmental samples, the 
samples will be reprepped and reanalyzed unless there is objective evidence of matrix interference or if the sample 
dilution is greater than the threshold outlined in the associated method SOP. 

For the GClMS BNA methods, (he surrogate criterion is that two of the three surrogates for each fraction must meet 
acceptance criteria. The third surrogate must have a recovery of ten percent or greater. 

For the Pesticide, PCB, PAH. and Herbicide methods, the surrogate criterion is that one of two surrogate compounds 
must meet acceptance criteria. 

STL North Canton Certifications and Approvals: 
Alabama (#41170J. California (#2157), Connecticut (#PH·0590), Florida. (#E87225), 
Illinois (#100439), Kansas (#EI0336), Kentucky (1190021). Massachusetts (#M.OH048), 
Maryland (#272), Minnesota (#39-999-348), Missouri (#6090J, New Jersey (#74001 J, 
New York (#10975), Nonh Daiwta (#R-156), Ohio (#6090), OhioVAP (#CLOOU), 
Pennsylvania (#68-340), Rhode Island (#237), South Carolina (#92007001. 1192007002. 1192oo7003), 
Tenn"see (#O2903), West Virginia (#21O). Wisconsin (1I999518190),NAVY, ARMY, 
USDA Soil Pennit. ACIL Seal of Excellence - Panicipating Lab Status Award (#82) 

N:IObradovichBWarrative_072301.doc. Revised: 07124101 

3T~ Nor::h Canton 
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ANALYTICAL MEmODS SUMMARY 

PARAMETER 

Alkalinity 
Bicarbonate Alkalinity 
Bromide 
Chloride 
Filterable Residue (TDS) 
Fluoride 

AlHO:l0:l45 

Inductively Coupled Plasma (ICP) Metals 
Mercury in Liquid Waste (Manual Cold-Vapor) 
Nitrate as N 
Sulfate 
Total phosphorus 
Total Organic Carbon 
Trace Inductively Coupled Plasma (ICP) Metals 

References: 

ANALYTICAL 
METHOD 

MCAWW 310.1 
MCAWW 310.1 
MCAWW 300.OA 
MCAWW 300. OA 
MCAWW 160.1 
MCAWW 300. OA 
SW846 6010B 
SW846 7470A 
MCAWW 300.0A 
MCAWW 300.0A 
MCAWW 365.2 
MCAWW 415.1 
SW846 6010B 

MCAWW "Methods for Chemical Analysis of Water and Wastes", 
EPA-600/4-79-020, March 1983 and subsequent revisions. 

SW846 

STL Nor~h ~an~~r. 

"Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 
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SAMPLE SUMMARY 

AllI020245 

1010 # SAMPLE# CLIENT SAMPLE ID 

EHD49 001 MW - l CENTER 
EHD5M 002 MW-2 NE 
EHD5N 003 MW-2 NE DUP . 
EHD5P 004 MW - 3 SE 

NOTE (S) , 

- The analYlital fesult.s ot ~ samples Ibled above are presented on the (ollow[o& pales. 

o All c:a.lcul:uions m performed before round Ina: to avoid round-<lff errors in calculaud ~sulu . 

. Results noted as -NO' were not dertcted at or above the &tated limit. 

- This reporl must not be reproduced. ex~pt In full . wilhour the written approval ot ~ laboratory . 

. Results (or the followlna pantnetetS are never reponed. on a dry welghl basis: color, C(Jrroslvity. density, nashpolnt. Ir:nltabillty . Ilyell, odor. 

paint filter lest, pH. porosity pressure, reacclvity. redox pottnlial. speelflc Cn.vity, 'Pot 1t3U, JOlidl. IOlublllty, tc l11pCrllwre. vbcoJlcy. and we1aht. 

STL Nor~h Cancon 

SAMPLED SAMP 
DATE TI!:llL 

oe/Ol/0l 13,00 
oe/ Ol/0l 14,15 
oe/01/01 14,20 
oe/Ol/0l 15 , 25 
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URS 

Client Sample m, MW-l CENTER 

DISSOLVED Metals 

Lot-Sample t ... , A1H020245-001 
Date Sampled . . • , 08/01/01 13:00 Date Received .• : 08/02/01 

REPORTING 
PARAMETER RESULT LIMIT UNITS METHOD 

Prep Batch # ... : 1218124 
Silver NO 5 .0 ug/L SW846 6010B 

Dilution Factor: 1 

Aluminum NO 200 ug/L SW846 6010B 
Dilution Pactor: 1 

Arsenic NO 10.0 ug/ L SW846 6010B 
Dilution Factor: 1 

Ba rium NO 200 ug/L SW846 6010B 
Dilution Factor: 1 

Beryllium NO 5.0 ug/L SW846 6010B 
Dilution Factor: 1 

Boron NO 200 ug/L SW846 6010B 
Dilution Factor: 1 

Chromium NO 5 . 0 ug/ L SW846 6010B 
Dilution Factor: 1 

Copper NO 25.0 ug/L SW846 6010B 
Dilution Factor: 1 

Iron 10200 100 uq/L SW846 6010B 
Dilution Factor: 1 

Calcium 92000 5000 uq/L SWB46 6010B 
Dilution Factor: 1 

Cadmium NO 2 .0 ug/L SW846 6010B 
Dilution Factor: 1 

Mercury NO 0.20 ug/L SW846 7470A 
Dilution Factorl 1 

Potassium NO 5000 ug/L SWB46 6010B 
Dilution Factor: 1 

Magnesium 13200 5000 ug/L SWS46 6010B 
Dilut ion Pactor: 1 

{Concinued on next page) 

STL ~orth Canton 

Matrix •..•••• : WG 

PREPARATION- WORK 
ANALYSIS DATE ORDER # 

08/06-08/09/01 EHD491AO 

08/05-08/09/01 EHD491AH 

08 /06 -08/09/01 EHD49lA1 

08/06-08/09/01 EHD49lAJ 

08/06-08/09/01 EHD49lAK 

08/06-08/09/01 EHD49~ 

08/06-08/09/ 01 EHD491A3 

08 /06 -08 /09/01 EHD491AN 

oe/06-08/09/01 BBD491Al' 

OS/06-08/09/01 BBD49lAM 

OB/06 - 08/09/01 EHD491A2 

08/06-08/07/01 EHD491AX 

08/06-08/09/01 EHD49lAQ 

oe/06-0S/09/01 BBD49lAR 

7 
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URS 

Client Sample 10, I'M-I CENTER 

DISSOLVED Metals 

Lot-Sample t ... , AIH020245-001 Matrix .. ... .... , WG 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Manganese 339 IS .0 ug/L 

Dilution Factor: 1 

Sodium 32400 SOOO ug/L 
Dilution Factor: 1 

Nickel NO 40.0 ug/L 
Dilution Factor: 1 

Lead NO 3.0 ug/L 
Dilution Factor: 1 

Selenium NO 5.0 ug/L 
Dilution Factor: 1 

Thallium NO 10.0 ug/L 
Dilution Factor; 1 

Vanadium NO 7.0 ug/L 
Dilution Factor: 1 

Zinc NO 20.0 ug/L 
Dilution Factor: 1 

2TL North Canton 

PREPARATION- WORK 
METHOD 
SW846 6010B 

ANALYSIS DATE ORDER 1/ 
',===-,.,----- 08/06 -08/ 09/01 BIlD49lAT 

SW846 6010B 08/06-08/09/01 BIlD49lAD 

SW846 6010B 08/06-08/09/01 EHD49lAV 

SW846 6010B 08/06-0B/09/ 0l EHD491A4 

SWB46 6010B OS/06-08/09/01 EHD491AS 

SWB46 60l0B OB/06-08/09/0l EHD491A6 

SW946 60l0B 08 /06-08/09/01 EHD491A7 

SWB46 6010B OB /06-08/09/01 EHD491AW 

3 
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URS 

Client Sample ro: JIW-l CENTER 

Lot-Sample t ... : AlH020245-001 
Date Sampled ... : 08/01/01 13:00 

General Chemistry 

Work Order I •.. : EHD49 
Date Received .• : 08/02/01 

Matrix .•.... • •• : WG 

PREPARATION - PREP 
=P'CARAME=7T~E""R,,-:-_____ -:,R""E::-SU",L",T=-_ =RL=-:-__ "'UN".I"'T..,S'--__ =ME=T",H=O",D~:c-:--::-___ ANALYSIS DATE BATCH 11 
Bicarbonate 130 5.0 mg/L MCANW 310.1 08/16/01 1229494 

Alkalinity 

Bromide 

Chloride 

Fluoride 

Nitrate 

SUlfate 

Total phosphorus 

Total Alkalinity 

Total Dissolved 
Solids 

ND 

74300 

ND 

ND 

139000 

210 

130 

510 

Total Organic Carbon 3 

STL Nor':li '':a.nc o n 

Dilution Pactor: 1 

500 ug/L MCAWW 300.0A 08/03/01 1215219 
Dilution Factor: 1 

1000 ug/L MCAWW 300.0A 08/03/01 1215220 
Dilution Factor : 1 

1000 ug/L MCAWW 300.0A 08/03/01 1215221 
Dilution Factor : 1 

100 ug/L MCAWW 300 . 0A 08/03/01 1215223 
Dilution Pactor : 1 

1000 U9/L MCAWW 300.0A OS/03/01 1215224 
Dilution Pactor: 1 

100 ug/L MCAJiW 365.2 08/07/01 1219373 
Dilution Pactor : 1 

5.0 mg/L MCAJiW 310.1 08/16/01 1229495 
Dilution Factor: 1 

10 mg/L MCAWW 160.1 08/16- 08/20/01 1229172 

Dilution Pactor: 1 

1 mg/L MCAIiW 415.1 08/17/01 1232204 
Dilution Factor: 1 

9 
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DRS 

Client Sample ID, MW-2 IiIE 

DISSOLVED Metals 

Lot-Sample #"" A1H020245-002 Matrix .•..•.. , WG 
Date Sampled ... , 08/01/01 14,15 Date Received •. , 08/02/01 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ~~~ ___________ ANALYSIS DATE ORDER # 

Prep Batch # ... , 1218124 
Silver NO 5.0 ug/L SW846 6010B 08/06-08/09/01 EHD5M1AO 

Dilution Factor: 1 

Aluminum NO 200 ug/L 51'1846 6010B 08/06-08/09/01 EHDSMIAH 
Dilution Factor: 1 

Arsenic NO 10.0 ug/L SW846 60108 08/06-08/09/01 EHD5M1A1 
Dilution Factor: 1 

Barium NO 200 ug/L 51'1846 6010B 08/06-08/09/01 EHDSM1AJ 
Dilution Factor: 1 

Beryllium NO 5.0 ug/L 51'1846 6010B 08/06-08/09/01 EHDSM1AK 
Dilution Factor: 1 

Boron NO 200 ug/L SW846 6010B 08/06-08/09/01 EHD5MlAL 
Oil ution Pactor! 1 

calcium 37000 5000 ug/L SW046 60l0B 08/06-08/09/01 BBD5M1AM 
Dilution Factor: 1 

Cadmium NO 2.0 ug/L SW846 6010B 08/06-08/09/01 EHDSM1A2 
Dilution Factor: 1 

Chromium NO 5.0 ug/L SW846 6010B 08/06-08/09/01 EHDSMIA3 
Dilution Factor: 1 

Copper NO 25.0 ug/L SW846 6010B 08/06-08/09/01 EHD5MIAN 
Dilution Factor: 1 

Iron 4860 100 ug/L SW846 60l0B 08/06-08/09/01 BBD5MlAP 
Dilution Pactor : 1 

Mercury NO 0.20 ug/L SW846 7470A 08/06-08/07/01 EHD5MIAX 
Dilution Factor: 1 

Potassium 8190 5000 ug/L SW846 60l0B 00/06-08/09/01 EBD5M1AC 
Dilution Factor : 1 

Magnesium 18700 5000 ug/L SW046 60l0B 00/06-08/09/01 BBD5~ 
Dilution Facto r : 1 

(Continued on next page) 

STL North Canton 
~ o 
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URS 

Client sample m, JoIW-2 NE 

DISSOLVED Metals 

Lot - Sample # .. . , A1H02024S-002 Matrix . ........ , WG 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD 
Manganese 237 15.0 ug/L SW846 6010B 

~~~ __________ ANALYSIS DATE ORDER # 
08/06- 0B/09/01 EHDSMlAT 

Dilution Factor: 1 

Sodium 34000 5000 ug/L SWB46 6010B 08/06-08/09/01 EHDSMlAU 
Dilution Factor: 1 

Nickel ND 40 .0 ug/L SWS46 6010B 08/06-08/09/01 EHDSM1AV 
Dilution Factor: 1 

Lead ND 3.0 ug/L SWS46 6010B 08/06-08/09/01 EHDSM1A4 
Dilution Factor: 1 

Selenium ND 5.0 ug/L SWS46 6010B 08/06-08/09/01 EHDSM1A5 
Dilution Factor: 1 

Thallium ND 10.0 ug/L SW846 6010B 08/06-08/09/01 EHD5M1A6 
Dilution Factor: 1 

Vanadium ND 7.0 ug/L SWS46 6010B OS/06 - 08/09/01 EHDSM1A7 
Dilution Factor: 1 

Zinc ND 20.0 ug/L SWS46 6010B OS/06-0S/09/01 EHD5M1AW 
Dilution Factor: 1 

STL North Cant8n 
11 
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Lot- Sample II ••. : AIH020245-002 
Date Sampled •.• : Oa /O l /0 l 14:15 

Client Sample ID: MW- 2 HE 

General Chemistry 

Work Order II •.. : EHD5M 
Date Received .• : Oa/02/01 

Matrix ..... .... : WG 

PREPARATION- PREP 
PARAMETER ::RE",S",UL=T,--_ "'RL"--__ "UN=IT:.:S,,-__ :..:ME=TH~O",D,,--_____ ANALYSIS DATE BATCH II 

Bicarbonate 
Alkalinity 

Bromide 

Chloride 

Fluoride 

Nitrate 

Sulfate 

Total phosphorus 

Total Alkalinity 

Total Dissolved 
Solids 

75 

NO 

54000 

NO 

NO 

103000 

170 

75 

390 

Total Organic Carbon 2 

STL North Canton 

5.0 mg/L 

Dilution Factor: 1 

500 ug/ L 
Dilution Pactor: 1 

1000 ug/L 
Dilution Factor: 1 

1000 ug/L 
Dilution Factor : 1 

100 ug/L 
Dilution Pactor: 1 

1000 ug/L 
Dilution Fact or: 1 

100 ug/L 
Dilution Factor: 1 

5.0 mg/L 
Dilution Factor: 1 

10 mg/L 

Dilution Pactor: 1 

mg/L 
Dilution Factor : 1 

MCAWW 310.1 08/17/01 1229494 

MCAWW 300. OA Oa/03/01 1215219 

MCAWW 300.0A 08/03/01 1215220 

MCAWW 300.0A OB/03/01 1215221 

MCAWW 300.0A Oa /03/01 1215223 

MCAWW 300.0A OS/03/01 1215224 

MCAWW 365 . 2 OS/07/01 1219373 

MCAIiW 310.1 08/17/01 1229495 

MCAWW 160.1 08/16-08/20/01 1229172 

MCAIiW 415.1 08/17/01 1232204 

12 
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URS 

Client Sample ID: MW-2 NE DUP. 

DISSOLVED Metals 

Lot-Sample # .. . : A1H020245-003 Matrix ....••. : WG 
Date Sampled ... : 08/01/01 14:20 Date Received .. : 08/02/01 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ~~~ __________ ANALYSIS DATE ORDER # 

Prep Batch # . . . : 1218124 
Silver ND 5.0 ug/L SWB46 6010B 08/06·08/09/01 EHDSN1AO 

Dilution Factor; 1 

Aluminum ND 200 ug/L SW846 6010B 08/06·08/09/01 EHD5NlAH 
Dilution Factor: ~ 

Arsenic ND 10.0 ug/L SW846 6010B 08/06·08/09/01 EHD5NlAl 
Dilution Factor: 1 

Barium ND 200 ug/L SWS46 6010B 08/06-0S/09/01 EHDSN1AJ 
Dilution Pactor: 1 

Beryllium ND 5.0 ug/L SWS46 6010B 08/06·08/09/01 EHDSN1AK 
Dilution Factor: 1 

Boron ND 200 ug/L SWS46 6010B 08/06-0S/09/01 EHD5NIAL 
Diluti on Factor: 1 

calcium 38S00 5000 ug/L SW846 60l0B OS/06-0S/09/01 BBDSNlAM 
Dilut i on Factor: 1 

Cadmium ND 2.0 ug/L SWS46 6010B OS/06-08/09/01 EHDSN1A2 
Dilution Factor: 1 

Chromium ND 5.0 ug/L SW846 6010B 08/06-08/09/01 EHDSN1A3 
Dilution Factor: 1 

Copper ND 25.0 ug/L SWS46 6010B 08/06-08/09/01 BBDSN1AN 
Dilution Factor: 1 

Iron 4750 100 ug/L SW846 6010B 08/06-08/09/01 BBDSNlAP 
Dilution Factor: 1 

Mercury ND 0.20 ug/L SWS46 7470A 08/06-0S/07/01 EHD5NIAX 
Dilution Factor: 1 

Pot.assium 8340 5000 ug/L SW846 6010B OS/06-0S/09/01 BBDSN1AQ 
Dilution Factor: 1 

Magnesium 19100 5000 ug/L SW846 6010B OS/06-0S/09/01 BBDSNlAR 
Dilution Factor : 1 

(continued on next page) 
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URS 

Client Sample 10: MW- 2 NE DUP. 

DISSOLVED Metals 

Lot-Sample # ... : A1H02 024S-003 Matrix .. ....... : WG 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Manganese 242 15.0 ug/L 

Dilut i on Factor : 1 

Sodium 34700 5000 ug/L 
Dilut ion Factor: 1 

Nickel NO 40 .0 ug/L 
Dilut i on Factor : 1 

Le ad NO 3. 0 ug/ L 
Dilution Factor: 1 

Se l eniu m NO 5.0 ug/ L 
Di lution Factor : 1 

Thallium 10 . 0 ug/ L 
Di l ut ion Factor : 1 

Vanadium NO 7.0 ug/ L 
Dilution Factor : 1 

Zinc NO 2 0. 0 ug/ L 
Dil ution Fac t or : 1 

STL North Canton 

PREPARATION- WORK 
METHOD 
SWS46 6010B 

ANALYSIS DATE ORDER # 
':"::'!':"-:==--- 08/06-0S/09/01 BlIDSNlAT 

SW8016 6010B 08/06-08/09/01 BlIDSNlAU 

SW846 6010B 08/ 06- 08 / 09 / 01 EHDsN1AV 

SW846 6010B 08 / 06-08/09 / 01 EHDsN1A4 

SW846 6010B 08/06 - 08/09/01 EHDsN1As 

SW846 6010B 08 / 06- 0 8/ 09 / 01 EHDsN1A6 

SW646 6010B 08 / 06-08 / 09/01 EHDSN1A7 

SW846 6010B 08 / 06 - 08 / 09/01 EHDSN1AW 
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URS 

Client Sample ID: MW-2 NB DUP. 

Lot-Sample # ... : A1H020245-003 
Date Sampled ... : OS/01 / 01 14:20 

General Chemistry 

Work Order # . . . : EHD5N 
Date Received .. : OS/02/01 

Matrix ....•. . .. : WG 

PREPARATION- PREP 
PARJ\METER RESULT ~R~L _____ ~UN~I~T~S _____ ~ME~TH~O==D ___________ ANALYSIS DATE BATCH # 

Bicarbonate 
Alkalinity 

Bromide 

Chloride 

Fluoride 

Nitrate 

SUlfate 

Total phosphorus 

Total Alkalinity 

Total Dissolved 
Solids 

73 

ND 

54000 

ND 

ND 

103000 

190 

73 

380 

Total Organic carbon 2 

STL North Canton 

5.0 mg/L MCAWW 310.1 08/24/01 1239436 

Di~ution Factort 1 

500 ug/L MCAWW 300.0A OS / 03/01 1215219 
Dilution Factor: 1 

1000 uq/L MCAliW 300.0A 08/03/01 1215220 
Dilution Factor : 1 

1000 ug/L MCAWW 300.0A OB/03/01 1215221 
Dilution Factor; 1 

100 ug/L MCAWW 300. OA OS/03/01 1215223 
Dilution Factor: 1 

1000 ug/L MCAWW 300.0A 08/03/01 1215224 
Dilution Pactor: 1 

100 ~/L MCAWW 365 . 2 08/07/01 1219373 
Dilution Factor : 1 

5.0 mg/L MCAWW 310.1 08/U/Ol 1240129 
Dilution Factor: 1 

10 mg/L MCAXW 160.1 08/16-08/20/01 1229172 

Dilution Factor: 1 

1 mg/L MCAXW 415.1 08/17/01 1232204 
Dilution Factor: 1 
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DRS 

Client Sample ID: M\i'-3 SE 

DISSOLVED Metals 

Lot-Sample # ... : A1H020245-004 Matrix ... . • . _: WG 
Date Sampled ... : 08/01/01 15:25 Date Received .. : 08/02/01 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD === _____ ANALYSIS DATE ORDER # 

Prep Batch # ... , 1218124 
Silver NO 5.0 ug/L 5W846 6010B 08 /06 -08 /09/ 01 EHD5P1AO 

Dilution Factor: 1 

Aluminum NO 200 ug/L 8W846 6010B 08/06-08/09/01 EHDSPIAH 
Dilut.ion Factor: 1 

Arsenic NO 10.0 ug/L SW846 6010B 08/06 - 08/09/01 EHDSPIA1 
Dilution Factor: 1 

Barium NO 200 ug/L 8W846 6010B 08 /06- 08 /09/01 EHD5P1AJ 
Dilution Factor: 1 

Beryllium NO 5 . 0 ug/L 8W846 6010B 06/06-08/09/01 EHDSPIAK 
Dilution Factor: 1 

Boron NO 200 ug/L 8W846 6010B 08 /06-06/09/01 EHDSP1AL 
Dilution Factor: 1 

Calcium 77300 5000 ug/L 81'1846 6010B 08/06-08/09/01 EBD5P1AM 
Dilution Factor: 1 

Cadmium NO 2.0 ug/L 8W846 6010B 08/06-08/09/01 EHDsP1A2 
Dilution Factor : 1 

Chromium NO 5.0 ug/ L 8W846 6010B 08/06-08/09/01 EHDSP1A3 
Dilution Fact or: 1 

Copper NO 25.0 ug/L 5W846 6010B 08/06-08/09/01 EHDSP1AN 
Dilution Factor: 1 

Iron 4790 100 ug/L 81'1846 6010B 08/06 - 08/09/01 BHDSPlAP 
Dilution Factor: 1 

Mercury NO 0.20 ug/L 81'1846 7470A 08/06-08/07/01 EHDSP1AX 
Dilution Factor: 1 

Potassium NO 5000 ug/L SW846 6010B 08/06 - 08/09/01 EHD5P1AQ 
Dilution Factor: 1 

Magnesium 15600 5000 ug/L SW846 6010B 08/06-08/09/01 EBDSPlAR 
Dilution Factor : 1 

(Continued on next page ) 

STL Nort~ Canton 
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DRS 

Client Sampl e I D: MW-3 SE 

DISSOLVED Metals 

Lot-Sampl e # .. . : A~H02024S-004 Matrix ........ . : WG 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ~~~ ___________ ANALYSIS DATE ORDER # 
Manganes e 160 15. 0 ug/ L SW846 601 0B 08/06- 08/09/01 BHD5P1AT 

Dilution Factor: 1 

Sodium 48200 5 000 ug/L SW846 601 0B 08/06-08/ 09/01 BHD5P1AU 
Dilution Factor: 1 

Nickel ND 40.0 ug/L SW846 601 0B 08/06-08/09/01 EHD5P~AV 
Dilution Factor; 1 

Lead ND 3.0 ug/L SW846 6010B 08/06-08/09/01 EHDSP1A4 
Dilution Factor, 1 

Selenium ND 5.0 ug/L SW846 601 0B 08/06-08/09/01 EHDSP1AS 
Dilution Factor: 1 

Thallium ND 10.0 ug/L SW846 6010B 08/06 - 08/09/01 EHDSP1A6 
Dilution Factor; 1 

Vanadium ND 7.0 ug/L 81'1846 6010B 08/06-08/09/01 EHDSP1A7 
Dilution Factor: 1 

Zinc ND 20.0 ug/L SW846 601 0B 08/06-08/09/01 EHDSP1AW 
Dilution Factor: 1 

STS Nor t h Canton 
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Lot-Sample # ... : AIH020245-004 
Date Sampled ... : 08/01/01 15:25 

URS 

Client Sample In: MW-3 SE 

General Chemistry 

Work Order # ... : EHD5P 
Date Received .. : 08/02/01 

Matrix ......... : WG 

PREPARATION - PREP 
.o.PARAME=="'T"E"'ROc.-_ _ __ "'R""E"'SU"'L"'T'---_ "'RL"--__ ",UN"-I,,,T,.,S,,-__ "'M"'ET"'H"'O"'D"-_____ ANALYSIS DATE BATCH # 

Bicarbonate 
Alkalinity 

Bromide 

Chloride 

Fluoride 

Nitrate 

SUlfate 

Total phosphorus 

Total Alkalinity 

Total Dissolved 
Solids 

160 

NO 

53300 

NO 

NO 

112000 

390 

160 

460 

Total Organic Carbon 6 

STL North Canton 

5.0 mg/L MCAliW 310.1 08/17/01 1229494 

Dilution Factor: 1 

500 ug/L MCAWW 300.0A 08/03/01 1215219 
Di l ution Factor : 1 

1000 ug/L MCAWW 300.0A 08/03/01 1215220 
Dilution Factor: 1 

1000 ug/L MCAWW 300.0A 08/03/01 1215221 
Di lution Factor: 1 

100 ug/L MCAWW 300.0A 08/03/01 1215223 
Dilution Factor: 1 

1000 ug/L MCAliW 300.0A 08/03/01 1215224 
Dilution Factor; 1 

100 ug/L MCAWW 365.2 08/07/01 1219373 
Dilution Factor; 1 

5.0 mg/L MCAWW 310.1 08/17/01 1229495 
Dilution Factor : 1 

10 mg/L MCAliW 160.1 08/16-08/20/01 1229172 

Dilution Factor : 1 

1 mg/L MCAWW 415.1 08/17/01 1232204 
Di lut i on Factor: 1 

1 8 
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QUALITY CONTROL SECTION 

STL North Canton 
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METHOD BLANK REPORT 

DISSOLVED Metals 

Client Lot # ... , A1H020245 

REPORTING 
PARAMETER RESULT LIMIT UNITS METHOD 

MB Lot-Sample #, A1H060000-124 Prep Batch # ... , 1218124 
Aluminum NO 200 ug/L SW846 60l0B 

Dilution Factor; 1 

Arsenic NO 10 . 0 ug/L SW846 60l0B 
Dilut ion Factor: 1 

Barium NO 200 ug/L SW846 6010B 
Dil ution Fact.or: 1 

Beryllium NO 5.0 ug/ L SW846 6010B 
Dilution Pactor : 1 

Boron NO 200 ug/L SW846 6010B 
Dilution Factor: 1 

Cadmium NO 2.0 ug/L SW846 6010B 
Dilution Factor: 1 

Calcium NO 5000 ug/L SWS46 601 0B 
Dilution Factor: 1 

Chromium NO 5.0 ug/L SWS46 6010B 
Dilution Factor: 1 

Copper NO 25.0 ug/L SW846 6010B 
Dilution Factor : 1 

Iron NO 100 ug/L SW846 60l0B 
Dilution Factor: 1 

Lead NO 3.0 ug/L SW846 6010B 
Dilution Factor: 1 

Magnes i um NO 5000 ug/ L SW846 6010B 
Dilut ion Factor : 1 

Manganese NO 15.0 ug/L SWS46 6010B 
Dilution Factor: 1 

Mercury NO 0.20 ug/L SWS46 7470A 
Dilution Factor: 1 

Nickel NO 4 0. 0 ug/L SWS46 6010B 
Dilution Factor: 1 

(Continued on next page ) 

STL No r th Canton 

Mat rix ... . ..... , WATER 

PREPARATION- WORK 
ANALYSIS DATE ORDER # 

08/06-08/09/01 EHHRK1CU 

08/06-08/09/0 1 EHHRK1DC 

OS /0 6 - 0s/09/01 EHHRKICV 

OS/06-08/09/01 EHHRK1CW 

08/06-08/09/01 EHHHK1CX 

OS/06-08/09/01 EHHRKIDD 

08 / 06-08 /0 9 / 01 EHHRK1CO 

08 / 06-08 /0 9 / 01 EHHRK1DE 

08/06-08/09/01 EHHRK1C1 

OS/06-08/09/01 EHHRK1C2 

OS/06-0S/09 /0 1 EHHRK1DF 

OS/06 - 08 /0 9 / 01 EHHRK1C4 

OS/06 - 0S/09/01 EHHRK1C5 

OS/06-0S/07/01 EHHRK1C9 

OS / 06-0S /0 9 /01 EHHRK1C7 
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METHOD BLANK REPORT 

DISSOLVED Me tals 

Client Lot # ... , AIH020245 Matrix ......... , WATER 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Potassium NO 5000 ug/L SW846 6010B 08/06-08/09/01 EHHRKIC3 

Dilution Factor: 1 

Selenium NO 5.0 ug/L SW846 6010B 08/06-08/09/01 EHHRK1DG 
Dilution Fact:or: 1 

Silver NO 5.0 ug/L SW846 6010B 08/06-08/09/01 EHHRKIDA 
Dilution Factor : 1 

Sodium NO 5000 ug/L SW846 6010B 08/06 - 08/09/01 EHHRKIC6 
Dilution Faceor: 1 

Thallium NO 10.0 ug/L SW846 6010B 08/06-08/09/01 EHHRKIDH 
Dilution Factor; 1 

Vanadium NO 7.0 ug/L SW846 6010B 08/06 - 08/09/01 EHHRK1DJ 
Dilu t ion Factor: 1 

Zinc NO 20. 0 ug / L SW846 6010B 08/06 - 08/09/01 EHHRKIC8 
Dilution Faccor: 1 

NOTE(S) , 
Calculations are performed ~{ore rounding to avoid round-off errors in calculated rcsulrs. 

STL North Can ton 
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C~1ent Lot #"" AIH020245 

PARAMETER 
Bicarbonat.e 

Alkalinity 

Bicarbonate 
Alkalinity 

Bromide 

Chloride 

Fluoride 

Nitrate 

Sulfate 

Total phosphorus 

Total Alkalinity 

Total Alkalinity 

Total Dissolved 
Solids 

STL North Ca n ton 

RESULT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

METHOD BLANK REPORT 

General Chemistry 

Matrix ....... .. , WATER 

REPORTING 
LIMIT UNITS 

PREPARATION- PREP 
"ME=T!!HO"'D"-:--=-_-:----::- ANALYSIS DATE BATCH # 

Work Order #, EH7QRlAA ME Lot-Sample #, A1H170000-494 

5.0 mg/L MCAWW 310.1 08/16/01 1229494 
Di l ution Factor: 1 

Work Order #, EJMRHlAA ME Lot-Sample #, AIH270000 - 436 

5.0 mg/L MCAWW 310.1 08/24/01 1239436 
Dilution Factor: 1 

Work Order #, EHF4 MlAA M8 Lot-Sample #, AIH030000-219 
500 ug/ L MCAWW 300 . 0A 08/02/01 1215219 

Dilution Factor: 1 

Work Order ~, EHF3PlAA M8 Lot-Sample #' AIH030000-220 
1000 ug/ L MCAWW 300.0A 08/02/01 1215220 

Dilution Pactor: 1 

Work Order #' EHF271AA MB Lot-Sample #, AIH030000 -2 21 
1000 ug/L MCAWW 300.0A 08/02/01 1215221 

Dilution Factor: 1 

Work Order #' EHF4NlAA M8 Lot-Sample #' AIH030000 -223 
100 ug/L MCAWW 300.0A 08/02/01 1215223 

Dilution Factor: 1 

Work Order #, EHF4TlAA M8 Lot-Sample #, AIH030000-224 
1000 ug/ L MCAWW 300.0A 08/02/01 1215224 

Dilution Factor: 1 

Work Order #, EHKRW1AA MB Lot-Sample # , A1H070000-373 
100 ug/L MCAWW 365.2 08/07/01 1219373 

Dilution Factor: 1 

Work Order #, EH7QOlAA ME Lot-Sample #' AIH170000-495 
5.0 mg/L MCAWW 310.1 08/16/01 1229495 

Dilution ractor: 1 

Work Order #, EJMRE1AA ME Lot-Sample #' AIH280000 - 129 
5.0 mg/L MCAWW 310.1 08/24/01 1240129 

Dilution Factor: 1 

Work Order #, EJAX21AA ME Lot-Sample #, A1H170000-172 

10 mg/L MCAWW 160.1 08/16-08/20/01 1229172 
Dilution Factor: 1 

(Continued on next pagel 
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Client Lot # ..• , h1H020245 

~P~ARAM~~E~T~E~R~ _______ RESULT 

Total Organic Carbon 
ND 

NOTE(S) , 

METHOD BLANK REPORT 

General Chemistry 

Matrix ... . ..... , WATER 

REPORTING PREPARATION- PREP 
~L~IM~I~T~ __ ~UN~IT~S~ ___ ~M~E~TH~O~D~ ________ _ ANALYSIS DATE BATCH # 

Work Order n, EH8N61AA MB Lot-Sample jI, A1H200000 - 204 
1 mg/L MCAWW 415 . 1 08/17/01 1232204 

Dilution Factor : 1 

Cak:ulations arc performed before rounding (0 avoid round-ofr errors in CoLIculaled resu lts. 

STL North Canton 
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LABORATORY CONTROL SAMPLE EVALUATION REPORT 

DISSOLVED Metals 

Client Lot 1/ ..• : A1H020245 Matrix .. . ...... : WATER 

PERCENT RECOVERY PREPARATION-
PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE WORK ORDER # 

LCS Lot-Sample#: A1H060000-124 Prep Batch 1/ •.. : 1218124 
Aluminum 99 (80 - 120) SW846 6010B 08/06-08/09/01 EHHRK1EC 

Dilution Factor: 1 

Barium 97 (80 - 120) SW846 6010B 08/06-08/09/01 EHHRK1ED 
Dilution Factor : 1 

Beryllium 99 (80 - 120 ) SW846 6010B 08/06 - 08/09/01 EHHRK1EE 
Dilution Fact or : 1 

Boron 99 (80 - 120 ) SWB46 6010B 08/06-08/09/01 EHHRK1EF 
Dilution Factor: 1 

Calcium 99 (80 - 120) SW846 6010B 08/06-0S/09/01 EHHRK1EG 
Dilution Factor : 1 

Copper 99 (80 - 120) SW846 6010B 08/06-0S/09/01 EHHRK1EH 
Dilu t ion Factor: 1 

Iron 106 (77 - 127) SWS46 6010B 08/06-08/09/01 EHHRK1EJ 
Dilution Fact or; 1 

Potassium 105 (80 - 120) SW846 6010B OS/06 - 08/09/01 EHHRK1EK 
Dilution Factor; 1 

Magnesium 102 (80 - 120) SWB46 6010B 08/06-08/09/01 EHHRK1EL 
Dil ut ion Factor : 1 

Manganese 101 ( SO - 120) SW846 6010B 08/06-08/09/01 EHHRK1EM 
Dilution Factor : 1 

Sodium 103 (SO - 120) SW846 6010B 08/06-08/09/01 EHHRK1EN 
Dilution Factor; 1 

Nickel 9S (80 - 120) 81<846 6010B Oe/06-0S/09/01 EHHRKIEP 
Dilution Facto r : 1 

Zinc 101 (80 - 120) 8W846 6010B OB/06-0B/09/01 EHHRK1EQ 
Dilution Factor: 1 

Mercury B4 (7 0 - 118 ) 8WS46 74 70A 08 / 06 - 08/07 / 01 EHHRK1ER 
Dilution Factor: 1 

(Continued on next page) 
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LABORATORY CONTROL SAMPLE EVALUATION REPORT 

DISSOLVED Metals 

Client Lot ~ .. . , AIH020245 

PERCENT RECOVERY 
PARAMETER RECOVERY LIMITS METHOD 
Silver 110 (80 - 120 ) SW845 50 10B 

Dilution Factor; 1 

Arsenic 101 (80 - 120) SW84 6 6010B 
Dilut ion Factor: 1 

Cadmium 99 (80 - 1 20) SW846 60 10B 
Dilut ion Factor: 1 

Chromium 98 (80 - 120) SW846 6010B 
Dilution Factor: 1 

Lead 99 (80 - 120) SW846 6010B 
Dilution Factor : 1 

Selenium 105 (80 - 12 0) SW845 5010B 
Dilution Fact or : 1 

Thallium 100 (80 - 120) SW8 46 60108 
Dilution Factor ; 1 

Vanadium 98 (80 - 120) SW846 60108 
Dilution Factor: 1 

NOTE (S) , 

Calculalions are performed before rounding (0 avoid round-off errors in calculated results. 

STL North Canton 

Matrix ......... , WATER 

PREPARATION-
ANALYSIS DATE WORK ORDER # 
08/06-08/09/01 EHHRKlET 

08/06-08/09/01 EHHRK1EU 

08/06-08/09/01 EHHRK1EV 

0 8 / 06-08/09/01 EHHRK1EW 

08/06-08/09/01 EHHRK1EX 

08/06-08/09/01 EHHRKIEO 

08/06-08/09/01 EHHRKI E1 

08/06-08/09/01 EHHRK1E2 
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LABORATORY CONTROL SAMPLE EVALUATION REPORT 

General Chemistry 

Lot-Sample # ... , AIH020245 Matrix ......... , WATER 

PERCENT RECOVERY RPD PREPARATION- PREP 
PARAMETER 
Bromide 

RECOVERY LIMITS RPD LIMITS "M"'E"'THo;O"'-D"-_____ ANALYSIS DATE BATCH # 

Fluoride 

NOTE(S) , 

96 
96 

96 
96 

WO#,SHF4MIAC-LCS/EHF4MIAD-LCSD LCS Lot-Sample#, A1H030000-219 
(90 - 110) MCAWW 300.0A 08/02/01 1215219 
(90 - 110) 0.20 (0 -20) MCAWW 300. OA 08/02/01 1215219 

Dilution Factor : 1 

WO#,EHF271AC-LCS/EHF271AD -LCSD LCS 
(90 - 110) MCAWW 300.0A 
(90 - 110) 0.0 (0 - 20) MCAWW 300.0A 

Di lutio n Pactor ; 1 

Lot-Sample#, A1H030000-221 
08/02/01 1215221 
08/02/01 1215221 

Calculations are performed before rounding to avoid round·ocr error~ in calculated results , 

STL North Canton 
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LABORATORY CONTROL SAMPLE EVALUATION REPORT 

Client Lot #"" A1H020245 

PARAMETER 
Chloride 

Nitrate 

Sulfate 

PERCENT 
RECOVERY 

94 

97 

100 

Total phosphorus 
94 

Total Alkalinity 
102 

Total Alkalinity 
102 

Total Dissolved 
Solids 

101 

Total Organic Carbon 
95 

NOTB(S) , 

General Chemistry 

RECOVERY 
LIMITS METHOD 

Work Order #, EHF3P1AC 
(90 - 110) MCAWW 300.0A 
Dilution Factor , 1 

Work Order #' EHF4N1AC 
(90 - 110) MCAWW 300.0A 
Dilution Factor : 1 

Matrix ......... , WATER 

PREPARATION
ANALYSIS DATE 

PREP 
BATCH # 

LCS Lot-Sample#, A1H030000-220 
08/02/01 1215220 

LCS Lot-Sample#, A1H030000-223 
08/02/01 1215223 

Work Order #, EHF4T1AC LCS Lot-Sample#, A1H030000 - 224 
(90 - 110) MCAWW 300.0A 08/02/01 1215224 
Dilution Factor : 1 

Work Order #, EHKRW1AC 
(53 - 134) MCAWW 365.2 
Dilution Factor : 1 

Work Order #, EH7Q01AC 
(90 - 127) MCAWW 310 .1 
Dilution F~ctor : 1 

Work Order #' EJMRE1AC 
(90 - 127) MCAWW 310.1 
Dilution Factor: 1 

LCS Lot-Sample#, A1H070000-373 
08/07/01 1219373 

LCS Lot-Sample#, A1H170000-495 
08/16/01 1229495 

LCS Lot - Sample#, AIH280000 - 129 
08/24/01 1240129 

Work Order #' EJAX21AC LCS Lot-Sample#, A1H170000 - 172 

(69 - 120) MCAWW 160.1 
Dilution Factor: 1 

Work Order # ' EH8N61AC 
(88 - 115) MCAWW 415.1 
Dilution Factor: 1 

08/16-08/20/01 1229172 

LCS Lot-Sample#, A1H200000 - 204 
08 / 17/01 1232204 

Calculations are performed before rounding to avoid round-off errors in calculated rCNiu. 

STL North Canton 
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MATRIX SPIKE SAMPLE KVl\LUATION REPORT 

DISSOLVED Metals 

Client Lot #"" A1H020 245 
Date Sampled ... , 08/02/01 14 , 40 Date Received .. , 08/03/01 

PERCENT RECOVERY RPD 
PARAMETER RECOVERY LIMITS RPD LIMITS ~M~ET~H~O~D~ ________ _ 

MS Lot - Sample #, 
Boron 100 

99 

Thallium 99 
98 

Vanadium 98 
97 

NOTB (5 ) , 

A1H030197-003 Prep Batch #"" 1218124 
(75 - 125) SW846 60l0B 
(75 . 125) 1. 3 (0 - 20) SW846 60l0B 

Dilution Facco r : 1 

(75 - 125) SW846 6010B 
(75 - 125) 0.78 (0 -20) SW846 60l0B 

Dilution Factor: 1 

(75 - 125) SW846 60l0B 
(75 - 125) 0.87 (0 -20) SW846 60l0B 

Dilution Factor: 1 

Calculations :lfe perform(:1j before rounding 10 avoid round-off errors in calculated results. 

STL North Canton 

Matrix ....... . . , ;'1ATER 

PREPARATION- WORK 
ANALYSIS DATE ORDER # 

08/06-08/09/01 EHF551EU 
08/06-08/09/01 EHF551EV 

08/06-08/09/01 EHF551EX 
08/06-08/09/01 EHF551EO 

08/06 - 08/09/01 EHF551E2 
08/06-08/09/01 EHF551E3 
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MATRIX SPIKE SAMPLE KVALUATION REPORT 

General Chemistry 

Client Lot # .. . : AIH020245 Matrix . ........ , WATER 
Date Sampled ... : 08/15/01 10:00 Date Received .. : 08/16/01 

PERCENT RECOVERY RPD PREPARATION- PREP 
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE BATCH # 
Chloride WO# : EHC031GQ-MS/EHC031GR-MSD MS Lot - Sample # : A1H020152-001 

94 (56 137) MCAWW 300.0A 08/02/01 1215220 
93 (56 - 137) 0.86 (0 -20) MCAWW 300.0A 08/02/01 1215220 

Dilution Factor: 2 

Nitrate WO#: EHC031GU-MS/EHC031GV-MSD MS Lot - Sample #: A1H020152-001 

101 (47 - 154) MCAWW 300.0A 08/02/01 1215223 
100 (47 - 154) 1.6 (0-30) MCAWW 300.0A 08/ 02/0 1 1 215223 

Dilution Factor: 2 

Sulfate WO#: EHC031G2-MS/EHC03 1G3-MSD MS Lot -Sample #: A1H020152-0 01 
94 (38 - 155) MCAWW 300. 0A 08/02/01 1215224 
91 (38 - 155) 1.0 (0 -20) MCAWW 300.0A 08/02/01 1215224 

Dilution FactOr : 2 

Total phosphorus WOil: EHD761AQ-MS/EHD761AR-MSD MS Lot-Sample #: A1H020246-001 
33 (10 - 15 6) MCAWW 365.2 08/07/01 1219373 
147 (10 - 156) 6.7 (0-26) MCAWW 365.2 08/07/01 1219373 

Dilution Factor: 1 

Total Alkalinity WO#: EH4101AM-MS/EH4101AN-MSD MS Lot-Sample iI: A1H160B4 - 007 
23 (10 1 60) MCAWW 310.1 08/16/01 1229495 
19 (1 0 - 160) 19 (0 -24) MCAWW 310.1 08/16/01 1229495 

Dilution Factor: 1 

Total Organic Carbon WOil: EH41 01AU-MS/EH4101AV-MSD MS Lot - Sample #: A1H160194-007 
89 (72 13 6) MCAWW 415.1 08 / 17 /01 ~232204 

89 (72 - 136) 0 . 86 (0-20 ) MCAWW 4 1 5 . 1 08/17/01 1232204 
Dilution Facto r : 1 

NOTE IS) : 
C.icul:uions are performed before rounding to avoid round·off errors in calculated resulls. 
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MATRIX SPIKE SAMPLE EVALUATION REPORT 

General Chemistry 

Clien~ Lot # ... , A1H160194 Matrix ..... . . .. : WG 
Date Sampled . .. , 08/15/01 10,00 Date Received .. , 08/16/01 

PARAMETER 
Chloride 

Nitrate 

Sulfate 

PERCENT 
RECOVERY 

82 
69 

103 
106 

42 
18 

Total Alkalinity 
23 
19 

Total Organic Carbon 
89 
89 

To tal Sulfide 
96 
97 

NOTE(S) , 

RECOVERY RPD PREPARATION- PREP 
LIMITS RPD LIMITS METHOD ANALYSIS DATE BATCH # 

won, EH4101AC-MS/EH4101AD-MSD MS Lot-Sample n, A1H160194-007 
(56 - 137) MCAWW 300.0A 08/17/01 1232422 
(56 137) 0.96 (0 -20) MCAWW 300.0A 08/17/01 1232422 

Dilution Factor: 10 

Instrument rD .. , NO INST Analyst 10 .. . . . , 002509 

won , EH4101AF - MS/EH4101AG-MSD MS 
(47 - 154) MCAWW 300.0A 
(47 - 154) 3.4 (0-30) MCAWW 300.0A 

Dilution Factor: 1 

Lot - Sample #' AIH160194-007 
08 /16/0 1 1229149 
06/16/01 1229149 

Instrument 10 .. : NO INST Analyst 10 ..... : 002509 

won: EH4101AJ-MS/EH4101AK-MSD 
(36 - 1SS} MCAWW 300 .0A 
(38 - 155) 1.5 (0-20) MCAWW 300.0A 

Dilution Fac tor : 10 

MS Lot -Sample # : 
06/17/01 
08/17/01 

AI H160194 - 007 
1232423 
1232423 

Instrument 10 .. : NO INST Analyst 10 ... .. : 002509 

won, EH4101AM -MS/EH4101AN-MSD 
(10 - 160) MCAWW 310 .1 
(10 - 160) 19 (0-24) MCAWW 310.1 

Dilution Factor : 1 

MS Let - Sample n, 
06/16/01 
06/16/01 

AIH160194 - 007 
1229495 
1229495 

Instrument 10 .. : NO INST Analyst 10 . .. . . : 0000 12 

Won, EH4101AU-MS/EH4101AV-MSD 
(72 - 136) MCAWW 415.1 
(72 136 ) 0.66 (O-20 ) MCAWW 415.1 

Dilution Factor: 1 

MS Lot - Sample #: AIH160194-007 
08/17/01 1232204 
06/17/01 1232204 

Instrument 10 .. : NO 1NST Analyst 10 . .. .. : 000014 

(72 
(72 

won, EH4101AQ-MS/EH4101AR-MSD 
110) MCAWW 376.1 
110 ) 0.79 (0-20) MCAWW 376.1 
Dilution Factor: 1 

MS Lot - Sample n: A1H160194-007 
08/20/0 1 1233564 
06/20/0 1 1233564 

Instrument 10 .. : NO INST AA<Iolyst ID . . . .. : 000012 

DJculat jons are performed before rounding to avoid round.off errors ill C3Iculared results. 
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Client Lot # ... : A1H020245 

SAMPLE DUPLICATE EVALUATION REPORT 

General Chemistry 

Work Order # ... : EHDSN-SMP 
EHDSN-DUP 

Matrix ....... : WG 

Date Sampled . .. : 08/01/01 14:20 Date Received .~: 08/02/01 
\ Moisture ..... : 

PARAM RESULT 
Bicarbonate 
Alkalinity 

73 

STL North Can ton 

DUPLICATE 
RESULT 

73 

Dilution Factor: 
RPD 

UNITS RPD LIMIT 

mg/L 0.47 (0 - 20) 
Dilution Factor; 1 

Initial iigt/Vol: 
PREPARATION 

M~E=T~H~O~D~~ __ ~~ __ ANALYSIS DATE 
SD Lot - Sample #: A1H02024S-003 

MCAWW 310.1 08/24/01 

PREP 
BATCH # 

123 9436 

31 
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SAMPLE DUPLICATE EVJ>.LUATION REPORT 

General Chemistry 

Client Lot #"" A1H020245 Matrix ....... , WATER 

Date Sampled ... , 08 / 13 / 01 08 , 30 

Work Order # ... , EHOQD - SMP 
EHOQD-DUP 

Date Received .. , 08 / 14/01 
Dilution Factor: % Moisture ..... : 100 

DUPLICATE RPD 
PARAM RESULT 
Tot.al Dissolved 
Solids 

~R~ES~U~L~T~___ UNITS RPD LIMIT 

99 94 mg/L 5.2 (0-20) 
Di lutio n Fac c or; 1 

STL North Canton 

Initial Wgt/Vol, 
PREPARATION- PREP 

~M~E~TH~O~D~ __ ~ __ ~_ ANALYSIS DATE BATCH # 
SD Lot-Sample #, HIH14022S-001 

MCAWW 160.1 08/16-08/20/01 1229172 

32 
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Chain of 
Custody Record 

STL-4124 (1200) 

Client 

U. v'i, S Corp 
Address 

Fd""",.<. tk s +-. 95'1:0 
City 'R\~,~ IVA- I Z,p Code 

1-3'2.30 
Project Name and Location (State) 

C~~~pu..lt. Ge. , O,&<lp"",k vA 
Contrad/Pu~ase OrrJerlQuote No. 

4Cf 4'1 'D - 01:> I 
Sample f. D. No. and Description Date 

(Containers for each sample m(lY be combined on one line) 

h\\A)- I c.e~ g-I-ol 
k.W -'2., NE If>-I -0\ 

Mw-1- NE D.:...p, I$?-l '0 I 
Mw-3 s.t: I 

'6-\-oj 

~ Hazard Identification 

Non-Halard 0 Flammable o Skin Imtant o Poison B 

rum Around Time Required 

pro)e(\\8;;; -e RA.I1 

SEVERN 
TRENT 

r"1 
r") 

SE~VICES Severn Trent Laboratories, Inc. 

Date Cha in of CustOdy Number 

'0-1-1.:>/ 076073 -
T8~]' }g~~re: 1;~1F;' NUj'~ 0 tJ . q iI ~~- CFt-to '-I-. 

Lab Number 

Page 1 of I 
SIte Cont"'! 

I~I~ 1-~ 
Lab Co1~r;t 

A-. \)O-l\..(ov.a 
Analysis (Attach list if 

more-s ace is needed 

Cam'erIWaybill Numbel 

Specia/lnstructions! 
Containers & Conditions of Receipt 

Matrix Preservatives 

J • <5 '" a ~ ~ I~S1 Time 
~ 

q ~ 
0 

i3 
~ ~ § , ~ '" ~ .<;" 

I : "u Iv' I I \ ~('e.~(~ ~ 
~'-'6 IV I I I '" e,1 ~ M€ hLs ,h'.e kt 
;..·.~O I/\; I I I 

, 

fl -t-e{c.d 
~: ).,..- 1/ / I I 

.1 SamplfJ Oisposal 

~posa/ 8Y Lab 
(A fe.e may be assessed If samples are retamed 

o Unknown 0 Rerum To ClIent o ArchNe For ___ Months longer than 3 months) 

OC ReQtJ1rements (Specify) 

J 24 Hours 048 Hours 0 7 Days 0 14 Days 0 21 Days ,:: 
1 Received By 

~ I I l ~ I u.,. ""'. W 

. .MlL~~;\ _a- I-ol T~: /5' (3" 2 Recei,.dBy ..:: =-::, :o!,-'L~\ I n2 l Xi c~ 
I. Relinq UIshed By J Received By 

:omments 

..c: 
H 
o 

...:r 

ISTRIBUTlON: WHITE · Stays with the Sample. CANARY· Retumed to Client With Report: P(NK· Field Copy tn 

20216
 



20217
 



ANALYTICAL REPORT 

PROJECT NO. 49498-001 

CHESAPRAKE GOLF COORSIl, VA 

Lot # : ~G270273 

MARGIIl RAY 

DRS 
5540 Faimouth Street 

Suite 201 
Richmond, VA 23230 

SJlVIlRN TRENT LABORATORIIlS, INC . 

~esia M~ Danford 
Project Manager 

August 20, 2001 

STl North Canton JS a part of Sevem Trent laboratones, Jnc. 

SEVERN 

TRENT 
SERVICES 

STL North Canton 
410l Shuffel Drive NW 
North Canton, OH 44720-6961 

Tet: 330 497 9396 

Fax: 330 497 0772 
www.stl-inc.com 
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CASE NARRATIVE 
AIG270273 

The following report contains the analytical results for five solid samples submitted to STL 
North Canton by URS from the Chesapeake Golf Course, VA site, project number 49-49498-
001. The samples were received July 27, 2001, according to documented sample acceptance 
procedures. 

The pH analysis was requested by Margie Rayon August 16, 200 I. 

STL North Canton utilizes USEPA approved methods in all analytical work. The samples 
presented in this report were analyzed for the parameters listed on the analytical methods 
summary page in accordance with the methods indicated. Preliminary results were provided to 
Margie Rayon August 10, 13 and 17, 200 I. 

The results included in this report have been reviewed for compliance with the laboratory 
QA/QC plan. All data have been found to be compliant with laboratory protocol. 

SUPPLEMENTAL QC INFORMATION 

SAMPLE RECEIVING 

The temperature of the cooler upon sample receipt was 11.70 C. The samples were received with 
wet ice present 

See STL's Cooler Receipt Form for additional information. 

METALS 

Serial dilution of a sample in this lot indicates that physical and chemical interferences were 
present Refer to the sample report pages for the affected analytes. 

GENERAL CHEMISTRY 

Some samples had elevated reporting limits due to matrix interferences or dilution. 

STL North Canton 
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STL Cooler Receipt FormlNarrative 

r.. North Canton Facility , 
Client: l )1": ~--::> l' {."'f.( V :~Iect: tJf!#: Y:-j 01. '-f ~ 
Cooler Rece(ed onQ.h.e~~~ (1.~ Opened on: ':71':rj.{o I by: I V"\ ,.., ;, "" a , '!... -+ '2 "{ 101 c~ "'tSignaturej U ~ 
Fedx Q!-Client Drop Off 0 UPS 0 Airbome 0 

Other: 
Cooler 0 Safe 0 FoamBox~ Client Cooler 0 Other: 
STL ShipperNo#: 

[ Were custody seals on the outside of the cooler and intact? Yes 0 Noqg.. 
If YES, Quantity Location 

No 0 NA~ Were the custody seals signed and dated? Yes 0 
2. Shipper's packing slip attached to this form? Yes~ No 0 
J. Were custody papers included inside the cooler and relinquished? Yes No 0 
4. Did you sign the custody papers in the appropriate place? Yes No 0 
5. Packing material used: 
Peanuts 0 Bubble Wrap m:-- Vermiculite 0 Foam 0 None 0 Other: 
6. Cooler temperature upon rece.(5 (I Q .,.,·C (see back of form for multiple coolers/temp) 
METHOD: Temperature Vial Between Coolant & Sample Container 0 Against Bottles 0 
COOLANT: Wet Ice ct±l-- Blue Ice 0 Dry Ice 0 Water 0 None 0 
7. Were all the bottles sealed in separate plastic bags? Yes~o@-. 
8. Did all bottles arrive in good condition (Unbroken)? Yes o~ 
9. Did ai I bottle labe Is and tags agree with the custody papers? Yes 0 No 
10. Were samples at the correct pH? Yes~o NA~ 
I [ Were correct bottles used for the tests indicated? Yes 00 
12. Were air bubbles >6 mm in any VOA vials? Yes 0 No 0 NA~ 
13. Was a SUffid:1\tam~lOtofsamp1~~},Ch bor~ J- Yes@-No 0 
Contacted PM \::\ . Daf;. by: Via Voice Mail 0 Verbal ~ther 0 
Concemin~ : :?f!.- \ AI iid1. . L . 

" MACRO 1 MACRO I , 
1. CHAIN OF CUSTODY 

$RIA Samples were received under DroDer custody procedures and without discrepancies. 

/ 
SRIB The chain o;,-tr1dY l~ample bottles did&,O\t a;re. The fog;:~~tf~sC~t~)j: 

~~urred . hi ((o/'()·\\}o.Q Q l '" ~ o{ l: 4'2, 
~Q(10'\\NJrf ""(A~--~ -:f.f'Jt.t/n ( -~ 1t..i':1 ..... riAl- I "0 11.1 t?JI 

/ A ,,20 -:;{ ':l,. '-i, 6.\;/0 I '7i>, /4 L I 0 ...... tflI -' "./ .f I A (}Q.( 
2. SAMPLE CONDITION ''b0P \ I "l 

SR2A Samp/e(s) were received or re~ested after the recommended 
holding time had expired. 

SR2B Samplel,.s) were received with insM'ficient volume 
SR2C Sample(s) were received in a br~ en container. 

3. SAMPLE PRESERVATION 
SRJA Sample(s) were further preserved in ample receiving to meet 

recommended pH level(s). 
SR3B Sample(s) were received with bubble> 6 mm in di neter (cc: PM) 

4. NCM 
SR4A NCM has been ceneraled. Refer to Clouseau for derails V' 1:\'\<; :J !lllA 0: -:iT 1,/ 

5. Other .4. ltOIIwlies (see be/ow or bllck) v I 

-
STL North Canton 

Rl!viSIUl1 /-1. JamuJI)' I J, lU(J! 
sop · ,vc .sC·/JUOJ, Sal/lpft! Rl!cdvillg 

Ir:l.qul.{clnan'QovlrrruJolu _:III Jl!vIJIISfll .,{oc 3 
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QUALITY CONTROL ELEMENTS OF SW-846 METHODS 

STL North Canton conducts a quality assurance/quality control (QNOSC) program designed to provide scientifically valid 
and legally defensible data. Toward this end, several types of quality control indicators are incorporated into the QNQC 
program. which is described in detail in QA Policy, QA-003. These indicators are introduced into the sample testing 
process to provide a mechanism for the assessment of the analytical data. 

OCBATCH 
EnviroDmental samples are taken through the testing process in groups called QUALITY CONTROL BATCHES (QC 
bal<:hes). A QC bal<:h contains up to twenty environmental samples of a similar matrix (water, soil) that are processed 
using the same reagents and standards. STL North Canton requires that each environmental sample be associated with. 
QC bal<:h. 

Several quality control samples are included in each QC batch and are processed identically to the twenty environmental 
samples. These QC samples include a METHOD BLANK (MB), a LABORATORY CONTROL SAMPLE (LCS) and, 
where appropriate, a MATRIX SPIKEIMATRIX SPIKE DUPLICATE (MS/MSD) pair or a MATRIX SPIKE/SAMPLE 
DUPLICATE (MSIDU) pair. If there is insufficient sample to perform an MSIMSD or an MSIDU, then a 
LABORATORY CONTROL SAMPLE DUPLICATE (LCSD) is included in the QC batch. 

LABORATORYCONIROLSAMPLE 
The Laboratory Control Sample is a QC .ample that is created by adding known concentrations of a full or partial set of 
target analytes to • matrix similar to thai of the environmental samples in the QC bal<:h. The LCS an,lyte recovery 
results are used to monitor the analytical process and provide evidence that the laboratOf)' is performing the method 
within acceprable guidelines. All control analytes indicated by a bold type in the LCS must meet acceprance criteria. 

- . --Failure to meet the established recovery 'guidelines requires the repreparation and reanalysis ' of all samples in the QC 
bal<:h. The only exception is that if the LCS recoveries are biased high and the associated sample is ND (non-detected) 
for the parameter(s) of interest, the balch is acceptable. 

At times, a Laboratory Control Sample Duplicate (LCSD) is also included in the QC batch. An LCSD is a QC sample 
thai is created and bandIed identically to the LCS. Analyte recovery data from the LCSD is assessed in the same way as 
that of the LCS. The LCSD recoveries, together with the LCS recoveries, are used to determine the reproducibility 
(precision) of the analytical system. Precision data are expressed as relative percent differences (RPDs). If the RPD fails 
for an LCSILCSD and yet the recoveries are within acceptance criteria, the batch is still acceptable. 

METHOD BLANK 
The Method Blank is a QC sample consisting of all the reagents used in analyzing the environmental samples contained 
in the QC batch. Method Blank results are used to determine if interference or contamination in the analytical system 
could lead to the reponing of raIse positive data or elevated analyte concentrations. All target analytes must be below the 
reporting limits (RL) or the associated sample(s) must be NO except under the following circumstances: 

• Common organic contaminants may be present at concentrations up to 5 times the reporting limits. Common metals 
contaminants may be present aI concentrations up to 2 times the reporting limit, or the reported blank concentration 
must be twenty fold less than the concentration reported in the associated environmental samples. (See common 
laboratory conraminants listed below.) 

Volgtile (GC or GClMS) 
Methylene chloride 

Acetone 
2-Butanone 

Semivolatlle CGClMS) 
Phthalate Este ... 

• for analyses run on TJA Trace ICP, fCPMS or GFAA only 

Metals 
Copper 
Iron 
Zinc 
Lead' 

• Organic blanks will be accepted if compounds detected in the blank are present in the associated samples at levels 10 
times the blank level. Inorganic blanks will be accepted if elements detected in the blank are present in the 
associaled samples at 20 times the blank level. 

STL North Can ton 
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QUALITY CONTROL ELEMENTS OF SW-846 METHODS 
(Continued) 

• Blanks will be accepted if the compounds/elements detected are not present in any of the associated environmental 
samples. 

Failure to meet these Method Blank criteria requires the repreparation and reanalysis of all samples in the QC batch. 

MATRIX SPlKElMA TRIX SPIKE DupLICATE 
A Matrix Spike and a Matrix Spike Duplicate are a pair of environmental samples to which Icnown concentrations of a 
full or partial set of target analytes are added. The MSIMSD results are determined in the same manner as the results of 
the environmental sample used to prepare the MSIMSD. The analyte recoveries and the relative percent differences 
(RPDs) of the recoveries are calculated and used to evaluate the effect of the sample matrix on the analytical results. Due 
to the potential variability of the matrix of each sample. the MSIMSD results may not have an immediate bearing on any 
samples except the one spiked; therefore. the associated batch ' MSIMSD may not reflect the same compounds as the 
samples contained in the analytical report. When these MSIMSD results fail to meet acceptance criteria, the data is 
evaluated. If the LCS is within acceptance criteria, the batch is considered acceptable. The acceptance criteria do not 
apply to samples that are diluted for organics if the native sample amount is 4)( the concentration of the spike. 

For certain methods, a Matrix Spike/Sample Duplicate (MSIDU) may be included in the QC batch in place of the 
MSIMSD. For the pW'ameters (i.e. pH, ignitabiIity) where it is not possible to prepare a spiked sample, a Sample 
Duplicate may be included in the QC batch. However, a Sample Duplicate is less likely to provide usable precision 
statistics depending on the likelihood of finding concentrations below the standard reporting limit. When the Sample 
Duplicate result fails to meet acceptance criteria, the data is evaluated. 

SYRROGA TE COMPOUNDS 
In addition to these batch-related QC indicators, each organic environmental and QC sample i. spiked with surrogate 
compounds. Surrogates are organic chemicals that behave similarly to the analytes of interest and that are rarely present 
in the environment. Surrogate recoveries are used to monitor the individual performance of a sample in the analytical 
system. 

If surrogate recoveries are biased high in the LCS, LCSD, or the Method Blank, and the associated sample(s) are ND, the 
batch is acceptable. Otherwise. if the LCS, LCSD, or Method Blank surrogate(s) fail to meet recovery criteria, the entire 
sample batch is reprepped and reanalyzed. If the surrogate recoveries are outside criteria for environmental samples, the 
samples will be reprepped and reanalyzed unless there is objective evidence of matrix interference or if the sample 
dilution is greater than the threshold outlined in the associated method SOP. 

For the GClMS BNA methods, the surrogate criterion is that two of the three surrogates for each fraction must meet 
acceptance criteria. The third surrogate must have a recovery often percent or greater. 

For the Pesticide, PCB, PAH, and Herbicide methods, the surrogate criterion is that one of two surrogate compounds 
must meet acceptance criteria. 

STL North Canton Certifications and Approvals; 
Alabama (#4/ /70), California (#Z/57), Connecticut (#PH-0590), Florida (#£87225), 
Illinois (#/00439). Kansas (#£10336), Kentucky (#9002/). Massachusetts (#M-OH048), 
Maryland (#272), Minnesota (#39-999-348), Missouri (#6fJ90). New Jersey (#7400/), 
New York (#10975), Nonh Dakota (#R-/56). Ohio (#6090), OhioVAP (#CW024), 
Pennsylvania (#68-340). Rhode /slaJuI (#237), South Carolina (#9200700/, #92007002. #92007003). 
Tennessee (1102903), West Virginia (#2/0), Wisconsin (#9995/8/90),NAVY, ARMY. 
USDA Soil Pennir. AC/L Seal of Excellence - Participating Lob Statu.s Award (#82) 

N:VferrenUWarrarive\l2CinsSW846.doc. Revised: 07124101 

STL North Canton 
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ANALYTICAL METHODS SUMMARY 

PAR.I\METER 

Bromide 
Chloride 
Fluoride 

A1G270l73 

Inductively Coupled Plasma (ICP) Metals 
Mercury in Solid Waste (Manual Cold-Vapor) 
Nitrate as N 
Soil and Waste pH 
Sulfate 
Total phosphorus 
Total Residue as Percent Solids 
Trace Inductively Coupled Plasma (ICP) Metals 

References: 

ANALYTICAL 
METHOD 

MCAWW 300.0A 
MCAWW 300.0A 
MCAWW 300.0A 
SW846 6010B 
SW846 7471A 
MCAWW 300.0A 
SW846 904SC 
MCAWW 300.0A 
MCAWW 365.2 
MCAWW 160.3 MOD 
SW846 6010B 

MCAWW II Me thode for Chemical Analysis of Water and Wastes", 
EPA-600/4-79-020, March 1983 and subsequent revisions. 

SW846 

STL North Canton 

"Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates . 

6 
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SAMPLE SUMMARY 

AlGl70l73 

~ SAMPLE# CLIENT SAMPLE ID 

EG375 001 B-1A 20-22 
EG38A 002 B-1A DUP 20-22 
EG38E 003 B-3 20-22 
EG38R 004 B-2 23-25 
EG38L 005 B-IB 0 . 5-2 . 5 

NOTE (5) : 
· The analytlcaJ result( at me ~lca: listtd above are preaentrd on IfI.e foUowlni pq~. 

· All calculations are performtd bttOre toW\dlaac.o avoid round-oft" erron In calculated [UJ.}ts. 

- Re.wlts noted .. ~D· 'Were 1101 cktected II or above tb.c IWed limit. 

- 111i.$ repon must not be rqlrodu.ced. except In fLlU, wlthoUllht written approval of me laboratory. 

· R.esulu for the (oUowin, j:Wameltu are never repor1ed 00 I dry weljhl buts.: color. corrostvicy. drnsicy. t1ashpolct. IJnW,bUI.Iy, layer •. odor. 

paint fllter [c$C, pH. poro.lcy pressure, rewlvtty. redox potentJaJ, specIfic JTlvlcy. spot &c$I.I, JOlids. lOlubllily, ttmpccmJ.re, vlsrosity • .ro welJht 

STL North Canton 

SAMPLED SAMP 
DATE TIME 

07/24/01 13:4 
07/ 24/0l 13:4 
07/25/0l 09 : 5 
07/25/0l 16 : 3 
07/25/01 15 : 3 

7 
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QUALITY CONTROL SECTION 

STL North Canton 
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METHOD BLANK REPORT 

TOTAL Metals 

Client Lot # ... : A1G270273 Matrix .... _____ : SOLID 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANAlYSIS DATE ORDER # 

!!B Lot - Sample #: A1G300000-123 Prep Batch 11. •• : 12111 23 
Aluminum NO 20.0 mg/kg SW846 6010B 07/30/01 EGSPJ1AK 

Dilution Factor : 

Barium NO 20.0 mg/kg SW846 6010B 07/30/01 EGSPJ1AL 
Oi lution Factor: 

Beryllium NO 0.50 mg/kg SW846 6010B 07/30/01 EGSPJ1AM 
Dilution Fac tor: 

Boron NO 20.0 mg/kg SW846 6010B 07/30/01 EGSPJ1AN 
Dilution Factor: 

Calcium NO 500 rng/kg SW846 6010B 07/30/01 EGSPJ1AP 
Oi lution Factor: 

Copper NO 2.5 mg/kg SW846 6010B 07/30 /01 EGSPJ1AQ 
Oi Lution Factor: 

Iron NO 10.0 mg/kg SW846 6010B 07 /30/ 01 EGSPJ1AR 
Dilution Factor: 

Magnesium NO 500 mg/kg SW846 6010B 07/30/01 EGSPJ1AU 
Dilut ion Factor: 

Manganese NO 1.5 rng/kg SW846 6010B 07/30/01 EGSPJ1AO 
Oi Lution Factor: 

Nickel NO 4.0 mg/kg SW846 6010B 07/30/01 EGSPJ1AW 
Di lution Factor: 

Potass ium NO 500 mg/kg SW846 6010B 07/30/01 EGSPJ1AT 
Dilution Factor : 

Sodium NO 500 mg/kg SW846 6010B 07/30/01 EGSPJ1AV 
Dilut ion Factor: 

Zinc NO 2.0 rng/kg SW846 6010B 07/30/01 EGSPJ1AX 
Oi lution Factor: 

Mercury NO 0. 1 0 mg/kg SW846 7471A 07/30/01 EGSPJ1A1 
Oilution Fac tor: 

Arsenic NO 1.0 mg/kg SW846 60 1 0B 07 /3 0/01 EGSPJ1AC 
Dilution Factor: 

(Continued on next page) 
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METHOD BLANK REPORT 

TOTAL Metals 

Client Lot it- .. : A1G270273 Matrix ____ . ____ : SOLID 

REPORTING PREPARATION· WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER II 
cadmium ND 0.20 rng/kg SW846 6010B 07/30/01 EG5PJ1AD 

Dilution Factor: 

Chromium ND 0.50 rng/kg SW846 6010B 07/30/01 EG5PJ1AE 
Dilution Factor: 

Lead ND 0.30 mg/ kg SW846 6010B 07/30/01 EG5PJ1AF 
Dilution Factor: 

Selenium ND 0.50 rng / kg SW846 6010B 07/30/01 EG5PJ1AG 
Dilution Factor: 

Silver ND 0 .50 mg/kg SW846 6010B 07/30/01 EG5PJ1AA 
Oi lut ion Factor: 

Thallium ND 1.0 rng/kg SW846 6010B 07/30/01 EG5PJ1AH 
Dilution Factor : 

Vanadium ND 5.0 mg/kg SW846 6010B 07/30/01 EG5PJ1AJ 
Dilution Factor: 

HE Lot-Sample #: A1H140000 · 379 Prep Batch # . .. : 1226379 
Aluminum ND 20 . 0 rng / kg SW846 6010B 08 /1 5 /0 1 EHOMT1AE 

Dilution Factor: 

Arsenic ND 1.0 mg/kg SW846 60 10B 08/15/01 EHOMT1AA 
Dilution Factor: 

Chromium ND 0.50 mg/kg SW846 60 10B 08/15/01 EHOMT1AC 
DiLution Factor: 

Iron ND 10.0 mg/kg SW846 6010B 08 /1 5 / 01 EHOMT1AF 
Dilution Factor: 

Lead ND 0.30 mg / kg SW846 6010B 08/15/01 EHOMT1AD 
Di Lution Factor: 

Manganese ND 1.5 mg/kg SW846 6010B 08/15/01 EHOMT1AH 
Dilution Factor: 

Zinc ND 2.0 mg/kg SW846 6010B 08/15/01 EHOMT1AG 
Dil ution Factor: 

NClTE (S) : 
Cah;uintions ure performed before rounding to nvoid found-off errofll in <.."I\lculatcd results. 
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METHOD BLANK REPORT 

General Chemistry 

Client Lot # ___ : AIG270273 

REPORTING PREPARATION-
::.P'-'ARAME==c=T-=EccR=--____ ~R:::E",S",Uc::L,-,T~_ LIMIT UN "=I-=T-,,S~ __ METHOD ANALYSIS DATE 
Bromide Work Order #: EHRCV1AA ME Lot-Sample #: AIH090000-192 

ND 5.0 mg/kg MCAWW 300.0A 08/08/01 
oj lut ion Factor: 1 

Chloride Work Order #: EHRCX1AA ME Lot-Sample #: AIH090000-193 
ND 10.0 mg/kg MCAWW 300.0A 08/08/01 

o i lut ion Factor: 1 

Fluoride Work Order #: EHQ8L1AA ME Lot-Sample #: AIH090000-194 
ND 10.0 mg/kg MCAWW 300.0A 08/08/01 

OJ l ution Factor: 1 

Nitrate Work Order #: EHRCP1AA ME Lot-Sample #: AIH090000-195 
ND 5.0 mg/kg MCAWW 300.0A 08/08/01 

Oi Lution Factor: 1 

Percent Solids Work Order #: EG66D1AA ME Lot-Sample #: AIG300000-397 

PREP 
BATCH # 

1221192 

1221193 

1221194 

1221195 

ND 10.0 %- MCAWW 160.3 MOD 07/30-07/31/01 1211397 
Dilution Factor: 1 

Sulfate Work Order #: EHRC31AA ME Lot-Sample #: AIH090000-196 
ND 10.0 mg/kg MCAWW 300.0A 08/08/01 1221196 

Dilution Factor: 1 

Total phosphorus Work Order #: EG9Dl1AA ME Lot-Sample #: AIHOI0000-168 
ND 10 mg/kg MCAWW 365.2 08/02/01 1213168 

Dilution Factor: 1 

NOTE (S) : 

Calculations are perfonned before rounding to avoid round-off errors in calculated results. 

20228
 



LIIBORATORY CONTROL SllHPLE HVALtlATION REPORT 

TOTAL Metals 

Client Lot # ... : AIG270273 Matrix ..... _ __ . : SOLID 

PERCENT RECOVERY PREPARATION-
PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE WORK ORDER # 

LCS Lot-Sample#: AIG300000-123 Prep Batch # ... : 1211123 
Aluminum 96 (SO - 120) SWS46 6010B 07/30/01 EGSPJ1CA 

Oi lution Factor: 1 

Barium 90 (SO - 120) SWS46 6010B 07/30/01 EGSPJ1CC 
Di lution Factor: 1 

Beryllium 99 (SO - 120) SW846 6010B 07/30/01 EGSPJ1CD 
Dilution Factor: 1 

Boron 88 (SO - 120) SWS46 6010B 07/30/01 EGSPJ1CE 
Dilution Factor: 1 

Calcium 96 (80 - 120) SW846 6010B 07/30/01 EGSPJ1CF 
Dilution Factor: 1 

Copper 91 (SO - 120) SW846 6010B 07/30/01 EGSPJ1CG 
Dilution Factor: 1 

Iron 100 (73 - 137) SW846 6010B 07/30/01 EGSPJ1CH 
Dilution Factor: 1 

Potass i um 91 (SO - 120) SWS46 6010B 07/30/01 EGSPJ1CJ 
Oi lution Factor: 1 

Magnesium 92 (SO - 120) SWS46 6010B 07/30/01 EGSPJICK 
DiLution Factor: 1 

Sodium 87 (SO - 120) SW846 6010B 07/30/0 1 EGSPJ1CL 
Dilution Factor: 1 

Nickel 89 (80 - 120) SW846 6010B 07/30/01 EGSPJ1CM 
Oi Lution Factor: 1 

Zinc 97 (SO - 120) SW846 6010B 07/30/01 EGSPJ1CN 
Dilution Factor: 1 

Manganese 100 (80 - 120) SW846 6010B 07/30/01 EG5PJ1CP 
Dilut i on Factor: 1 

Mercury 107 (52 - 127) SWS46 7471A 07/30/01 EGSPJICQ 
Dilution Factor: 1 

(Continued on next page) 
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IJ\BORATORY CONTROL SAMPLE EVALlJl\.TI ON REPORT 

TOTAL Met a ls 

Cl ient Lot # ___ : A1G270273 :Matrix __ ___ . _ __ : SOLID 

PERCENT RECOVERY PREPARATION-
PARAMETER RECOVERY LIMI TS METHOD ANALYS I S DATE WORK ORDER # 
Silver 101 (SO - 120) SWS46 6010B 07/30/01 EGsPJ 1A2 

Dilution Factor : 1 

Arseni c 91 (SO - 1 20) SW8 46 601 0B 07/30/01 EGsPJ1A3 
o i Lut ton Fac t or: 1 

Cadmi um 95 (80 - 120) SWS46 601 0B 07/30/01 EGSPJIA4 
OJ Lut i on Fact or: 1 

Chr omium 94 (SO - 120) SW846 6010B 07/30/01 EGsPJ1As 
Di lution Factor: 1 

Lead 93 (80 - 1 20) SW846 60 1 0B 07/3 0/01 EGsPJ1A6 
Dilution Factor : 1 

Selenium 92 (SO - 120) SW846 6 01 0B 07/30/ 01 EGsPJ1A7 
o i lu tian Factor : 1 

Thallium 92 (SO - 1 20) SW846 6010B 07/30/01 EGsPJIA8 
Di Lution Factor: 1 

Vanadium 92 (SO - 1 20) SW8 4 6 6010B 07/30/01 EGsPJ1A9 
Oi Lution Factor: 1 

LCS Lot - Sample#: A1H140000-379 Pre p Batch # - - - : 12 26379 
Arsenic S9 (SO - 120) SW846 6 010B 08/15/01 EHOMT1AJ 

o i Lu ti an Fac t o r : 1 

Chromium 91 (SO - 120) SW846 601 0B 08/15/01 EHOMT1AK 
DiLut ion Factor : 1 

Lead 91 (80 - 12 0) SWS 4 6 6010B OS/ls/01 EH OMT1AL 
Oi l ution Factor: 1 

Aluminum 96 (80 - 120) SW84 6 6010B 08 / 15/01 EHOMT1AM 
Ditut i?n Factor : 1 

Iron 101 (73 - 137) SWS4 6 6010B 08/ 15/ 01 EHOMT1AN 
o i Lu tian Factor : 1 

Zinc 95 (80 - 120) SW84 6 6 01 0B 0 8 / 15/01 EHOMT1AP 
Dil ut ion Factor : 1 

(Cont inued on ne x t p age) 
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LABORATORY CONl'RDL SAHPLB RVALUATION REPORT 

Client Lot # ... : A1G270273 

PARAMETER 
Manganese 

PERCENT 
RECOVERY 
92 

RECOVERY 
LIMITS 
(80 . 120) 

0; lution Factor: 1 

NOTE (S) , 

TOTAL Metals 

METHOD 
SW846 6010B 

Clliculations nre performed before rOUlldintt to avoid round<-()rr erro~ in C1Ilcuhll.ed ("CI!Iuiu. 

Matrix ......... : SOLID 

PREPARATION· 
ANALYSIS DATE 

08/15/01 
WORK ORDER # 
EHOMT1AQ 
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LABORATORY CONTROL SAMPLE EV1ILUATION REPORT 

General Chemistry 

Lot - Sample ~ ... , AIG270273 Matr ix ... . ... . . : SOLI D 

PERCENT 
PARAMETER RECOVERY 
Bromide 

96 
96 

Chloride 
93 
93 

Fluoride 
94 
94 

Nitrate 
96 
96 

Sulfate 
93 
94 

NOTE(S) , 

RECOVERY RPD 
LIMITS RPD LIMITS METHOD 

WO#,EHRCVIAC-LCS/EHRCVIAD-LCSD LCS 

PREPARATION- PREP 
~~~~~~~ __ ANALYSIS DATE BATCH # 

Lot-Sample#: AlH090000 - 192 
(90 - 110) MCAWW 300 . 0A 08/08/01 1221192 
(90 - 110) 0 . 0 (0 - 20) MCAWW 300.0A 08/08/01 1221192 

Dilution Pactor : 1 

WO#:EHRCXIAC-LCS/EHRCXIAD-LCSD LCS Lot - Sample#: A1H090000-193 
(90 - 110) MCAWW 300.0A 08/08/01 1221193 
(90 - 110) 0.15 (0 - 20) MCAWW 300.0A 08/08/01 1 221193 

Di lut ion Factor : 1 

WO# : EHQ8L1AC-LCS/EHQ8L1AD - LCSD LCS Lot-Sample#: A1H090000-194 
(89 - 112) MCAWW 3 00.0A 08/08/01 1221194 
( 89 - 112) 0.85 (0-21) MCAWW 300 . OA 08 /0 8/01 1221194 

Di lution Factor: 1 

WO# : EHRCPIAC-LCS/EHRCPIAD- LCSD LCS Lot-Sample#, A1H090000 - 195 
(90 - 112 ) MCAWW 300.0A 08/08/01 1221195 
(90 - 112) 0.83 (0-20) MCAWW 300 . OA 08/08/01 1221195 

Di lution Factor : 1 

WO# :EHRC31AC-LCS/EHRC31AD-LCSD LCS Lot-Sample#: A1H090000 - 196 
(9 0 - 11 0) MCAWW 300.0A 08/08/01 1221196 
(90 - 110 ) 0 . 21 (0-20) MCAWW 300. OA 08/08/01 1221196 

Dilution Factor: 1 

Calculations 2ft: perlormed br(orr round ing to avoid round-()(( e lTON in caIcuJazrd rtSulLt. 

STL North Canton 29 
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LABORATORY CONTROL SAMPLE KVALU1ITION RXPORT 

Client Lot t---: A1G27027 3 

PARAMETER 
pH (solid) 

PERCENT 
RECOVERY 

100 

Total phospho rus 
aa 

NOTE (S) : 

General Chemistry 

Matrix _________ : SOLID 

RECOVERY PREPARATION- PREP 
LIMITS METHOD ANALYSIS DATE BATCH # 

Work Order #~:~E=H=S=W~2~~~~~L~C~S~Lot-Sample# : AlH160000-560 
(97 - 103) SW846 9045C Oa/16/01 1228560 
Dilution Factor : 1 

Work Order #: EG9D11AC 
(75 - 125) MCAWW 365_2 

Di l ut i on Factor : 1 

LCS Lot - Sample#: AlH010000-168 
08/02/01 1213168 

Czlculltionl an: pcrfol'lIlC'd before rounding to avoid round-off errors in calculated re3U lu. 

STL North Canton 30 
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MATRIX SPIKE SlIHPLE KV1U.llATION REPORT 

TOTAL Metal s 

Client Lot # ... : A1G270273 Matr ix.. ______ __ : SO 
Date Sampled . . . : 07/24/01 13 :42 Date Received . _ : 07 / 27 /0 1 

PERCENT RECOVERY RPD PREPARATION· WORK 
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE ORDER # 

MS Lot-Sample #: A1G270273 - 001 Prep Batch # ... : 121112 3 
Barium 90 (7 5 - 125) SW846 6010B 07/30/01 EG3751CV 

9 5 (75 - 125) 5.5 (0 -20) SW846 6010B 07/30/01 EG3751CW 
Oi lu tion factor: 1 

Beryllium 98 (75 - 125) SW846 6010B 07/30/01 EG3751CX 
104 (75 - 125) 5.9 (0-20) SW846 6010B 07/30/01 EG3751CO 

Dilut i on Factor: 

Boron 87 (75 - 125) SW846 6010B 07/30/01 EG375 1C1 
92 (75 - 125) 5.9 (0-20) SW846 6010B 07/30/01 EG3751C2 

Di lution Factor: 1 

Calcium 94 (75 · 125) SW846 6010B 07/30/01 EG3751C3 
100 (75 · 125) 6.1 (0-20) SW846 6010B 07/30/01 EG3751C4 

Oi lucion Factor: 1 

Copper 89 (75 - 125) SW846 6010B 07/30/01 EG3751C5 
95 (75 · 125) 6.4 (0 - 20) SW846 6010B 07/30/01 EG3751C6 

Dilution Factor: 

Magnesium 92 (75 · 125) SW846 6010B 07/30/01 EG3751DC 
98 (75 · 12 5) 5.9 (0 - 20) SW846 6010B 07/30/01 EG3751DD 

Di luti on Factor: 

Nickel 88 (75 · 125) SW846 60 10B 07/30/01 EG3751DG 
93 (75 - 125 ) 5 .3 (0-20) SW846 6010B 07/30/01 EG3751DH 

Di lution Factor: 

Potassium 88 (75 - 1 25) SW846 6010B 07/30/01 EG3751C9 
93 (75 - 125) 5.6 (0·20) SW846 6010B 07 /3 0 /01 EG3751DA 

Dilution Factor: 

Sodium 85 (75 - 125) SW846 6010B 07/30/01 EG3751DE 
90 (75 - 125) 6.0 (0-20) SW846 6010B 07 /30/01 EG3751DF 

Di lution Factor : 

Me rcury 1 07 (10 · 209) SW846 747 1A 07 /30/0 1 EG3751DN 
1 08 (10 - 209) 1.0 (0·20) SW846 7471A 07/30/01 EG3751DP 

Dilution Factor: 1 

(Continued on next page ) 
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MATRIX SPIKE SllMPLE EVAUlATION REPORT 

TOTAL Metals 

Client Lot # ___ : A1G270273 Matrix _______ . _ : SO 
Date Sampled _ __ : 07/24/01 13:42 Date Received. _ : 07/27/01 

PERCENT RECOVERY RPD PREPARATION- WORK 
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE ORDER # 
Cadmium 93 (75 - 125) SW846 6010B 07/30/01 EG3751CE 

99 (75 - 125) 5_8 (0-20) SW846 6010B 07/30/01 EG3751CF 
Dilution Factor: 

Selenium 89 (75 - 125) SW846 6010B 07/30/01 EG3751CL 
95 (75 - 125) 5_5 (0-20) SW846 6010B 07/30/01 EG3751CM 

Dilution Factor: 

Silver 98 (75 - 125) SW846 6010B 07/30/01 EG3751A9 
103 (75 - 125) 4_7 (0-20) SW846 6010B 07/30/01 EG3751CA 

Oi lution Factor: 

Thallium 90 (75 - 125) SW846 6010B 07/30/01 EG3751CN 
95 (75 - 125) 5_6 (0-20) SW846 6010B 07/30/01 EG3751CP 

Dilution Factor: 

Vanadium 91 (75 - 125) SW846 6010B 07/30/01 EG3751CQ 
96 (75 - 125) 5_7 (0-20) SW846 6010B 07/30/01 EG3751CR 

Dilution Factor: 1 

MS Lot-Sample #: A1G270273-001 Prep Batch # ___ : 1226379 
Aluminum 308 N (75 - 125) SW846 6010B 08/15/01 EG3751EK 

299 N (75 - 125) 1.9 (0-20) SW846 6010B 08/15/01 EG3751EL 
oi lution Factor: 

Arsenic 89 (75 - 125) SW846 6010B 08/15/01 EG3751ED 
91 (75 - 125) 1.9 (0-20) SW846 6010B 08/15/01 EG3751EE 

Dilution Factor: 

Chromium 92 (75 - 125) SW846 6010B 08/15/01 EG3751EF 
94 (75 - 125) 1.8 (0 - 20) SW846 6010B 08/15/01 EG3751EG 

0; lution Factor: 

Iron NC,MSB (75 - 125) SW846 6010B 08/15/01 EG3751EM 
NC,MSB (75 - 125) (0-20) SW846 6010B 08/15/01 EG3751EN 

DiLution Factor: 

Lead 91 (75 - 125) SW846 6010B 08/15/01 EG3751EH 
92 (75 - 125) 1.5 (0 -20) SW846 6010B 08/15/01 EG3751EJ 

Di l ution Factor: 1 

(Continued on next page) 
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MATRIX SPIKE SAMPLE HV1ILUATION REPORT 

TOTAL Metals 

Client Lot # . .. : A1G270273 
Date Sampled ... : 07/24/01 13:42 Date Received .. : 07/27/01 

PERCENT RECOVERY RPD 
PARAMETER RECOVERY LIMITS RPD LIMITS 
Manganese 93 (75 - 125 ) 

93 (75 - 125) 0.25 (0 - 20) 
Dilution Factor: 

Zinc 93 (75 - 125) 
95 (75 - 125) 2.4 (0 - 20) 

OJ lution Factor: 1 

NOTE(S) : 
Co.lcullllions ore performed before rounding to .. void round-off errors in calculated results . 

N Spiked anniytc recovcry is outside sto.ted control lirm LS. 

NC The re<:o very Il1\d /o r RPD were not CIIlcubtc:d. 

METHOD 
SW846 6010B 
SW846 6010B 

SW846 6010B 
SW846 6010B 

MSB The recovery nnd RPD were not cnlcuJIl.\ed because the .sample runount was grentcr than four IUnes the spike llmount. 

Matrix. _ . ______ : SO 

PREPARATION- WORK 
ANALYSIS DATE ORDER # 

08 / 15 / 01 EG3 75 1ER 
08/15/01 EG3751ET 

08/15/01 EG3751EP 
08 / 15/01 EG375 1EQ 
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MATRIX SPIKE SAMPLE EVALUJITION REPORT 

General ChemiBtry 

Client Lot I ... : A1G270273 Matrix ......... : SOLID 
Date Sampled ... : 07/27/01 09:00 Date Received .. : 07/28/01 

PERCENT RECOVERY RPD PREPARATION- PREP 

PARAMETER RECOVERY LIMITS RPD LIMITS "ME=-"TH::O"'D"-::--:-_--:-:-_ ANALYSIS DATE BATCH # 
Total phosphorus WO#: EGS141EH - MS/EGS141EJ-MSD MS Lot - Sample #: AIG300119-001 

146 N (75 - 125) MCAWW 365.2 08/02/01 1213166 
17 N,· (75 - 125) 30 (0-20) MCAWW 365.2 08/02/01 1213166 

Dilution ~actor; 1 

NOTE (S) : 
Calculatioos arc pcrfonotd before rounding \0 avoid round-ofr efT1)rs In calculated rewJts. 

N SplUd analyte recovery it outside $Wed control Ilmits. 

Results and reportiog Iwilli have been adjUstM for dry wdght. 

• Relative pcroenl d[(fereou (RPD) is outsIde sultd cOlllml limits. 

STL North Canton 
34 
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SAMPLE DUPLICATE EVALUATION REPORT 

General Chemistry 

Client Lot 4 ... : A1G270273 Matrix . . .... . : SOLID 

Date Sampled ... : 07 /2 6/ 0116:25 

Work Order t .. . : EG3MM- SMP 
EG3MM-DUP 

Date Received .. : 07 / 27 / 01 
, ~isture . .... : 14 

DUPLICATE RPD PREPARATION-
PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE 
Percent Solids SO Lot-Sample #: A1G270175 - 018 

86.5 89 . 9 % 3.9 (0 - 2 0 ) MCAWW 160.3 MOD 07/30-07/31/01 
Dilut ion Fac tor : 1 

STL North Canton 

PREP 
BATCH 

12113 9 ' 

35 
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SAMPLE DUPLICATE BVALUATION REPORT 

General Chemistry 

Client Lot ~ . . . , A1G270273 work Order t . .. , EG375·SMP . Matrix . . ..... , SO 
EG375-DUP 

Date Sampled ... , 07/ 24 /0 113 , 42 Date Received . . , 07/ 27 / 01 
~ Moisture ..... , 21 

PARAM RESULT 
Percent Solids 

79 . 3 

DUPLICATE 
~R~ES~UL~T~___ UNITS 

79.8 

RPD 
RPD LIMIT 

PREPARATION- PREP 
~ME~TH~O~D~~~~~ __ ANALYSIS DATE BATCH 
SO Lot - Sample #' A1G270273-00l 

0.59 (0 - 20) MCAWW 160.3 MOD 07/30 - 07/31/01 121139' 
Di luti on ~a ct or : 1 

STL North Canton 36 
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SAMPLE DUPLICATE BVALUATION REPORT 

General Chemistry 

Client Lot t ... : AIG270273 Work Order t ... : EG38A-SMP Matrix ....... : SO 
EG38A-DUP 

Date Sampled .. . : 07 / 24 / 01 13:42 Date Received .. : 07/27/01 
'Moisture .. ... : 18 

DUPLICATE RPD PREPARATION- PREP 
PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH 
pH (solid) SD Lot-Sample #: AIG270273 - 002 

5.1 5.1 No Units 0 . 20 (0-20) SW846 9045C 08/16 / 01 12 2 856( 
Di lution Pac tor : 1 

STL North Canton 37 
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DRS 

Client Sample ID: B-JA 20-22 

TOTAL Metals 

Lot-Sample # ... : A1G270273·001 Matrix. _____ _ : SO 
Date Sampled ... : 07/24/01 13 :42 Date Received .. : 07/27/01 
~ Moisture. __ _ .: 21 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER II 

Prep Batch # ... : 1211123 
Barium ND 20.0 mg/kg SW846 6010B 07/30/01 EG3751AU 

OJ lut ion Factor: 

Beryllium ND 0.50 mg/kg SWB46 6010B 07/30/01 EG3751AV 
Oi lution factor : 

Boron ND 20.0 mg/kg SW846 6010B 07/30/01 EG3751AW 
Dilution Factor: 

Calcium ND 500 mg/ kg SW846 6010B 07/30 /0 1 EG3751AX 
Dilution Factor: 

Copper ND 2.5 mg/kg SW846 6010B 07/30/01 EG3751AO 
Dilution Factor: 

Potassium ND 500 mg/kg SWB46 6010B 07/30/01 EG3751A2 
Oi lution Factor; 

Magnesium ND 500 mg/kg SW846 6010B 07/30/01 EG3751A3 
Dilution Factor: 

Sodium ND 500 mg/kg SW846 6010B 07/30/01 EG3751A4 
Dilution Factor: 

Nickel ND 4.0 mg/kg SWB46 6010B 07/30/01 EG3751A5 
oi lution Factor: 

Mercury ND 0.10 mg/kg SWB46 7471A 07/30/01 EG375 1AB 
Oi lution Factor: 

Silver ND 0.50 mg/kg SWB46 6010B 07/30/01 EG3751AJ 
oi lution factor: 

Cadmium ND 0.20 mg/ kg SW846 6010B 07/30 / 01 EG3751AL 
Diluti on Fac tor: 

Selenium ND 0.50 mg/kg SW846 6010B 07/30/01 EG3751AP 
Oi luti on Factor: 

Thallium ND 1.0 mg/kg SW846 6010B 07/30 /01 EG3751AQ 
Dilution Factor: 

(Continued on next page) 
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DRS 

Cl ient Sample ID: B-lA 20 - 22 

'T'Ol"AL Metals 

Lot - Sample # ... : A1G2 70273-00l l!!fa.trix. ___ __ . .. : SO 

REPORTING PRE PARATION- WORK 
PARAMETER RESULT LIMIT UNI TS METHOD ANALYSI S DATE ORDER # 
Vanadium ND 5 . 0 mg/ kg SW846 601 0B 07 /30/01 EG3751AR 

Oi lut ian Factor: 

Prep Batch # ... : 1 22 6379 
Alumin um 337 20 . 0 mg/kg SW846 6010B 08/15/01 RG3752AT 

OJ l utian Factor : 

Arsenic 1. 7 1.0 mg/kg SW846 6010B 08/15/01 RG375 2AK 
Dilut i on Fac t o r : 

Chrc.mium 1.3 0.50 mg/kg SW846 6010B 08/15/01 RG375 2AM 
o i lutian Factor : 

I ron 1640 10.0 mg/kg SW846 6010B 08/15/01 RG3752A1 
Oi Luti an Facto r : 

Manganese 12 . 8 1.5 mg/kg SW846 6 01 0B 08/15 /01 RG3 75 2A7 
oi Lut i on Factor: 

Lead 0.69 0.30 mg /kg SW846 6010B 08/15 /01 RG3752AN 
Oi Lution Factor : 

Zinc 2.9 2.0 mg/kg SW846 601 0B 08/15 /01 RG3 75 2A6 
Oil uti on Facto r : 
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CJ.ient Sample ID: B-lA :.10-:.1::1 

General Chemistry 

Lot-Sample ' . . . : A1G270273'0 01 Work Order I ... : EG375 
Date Received .• : 07/27/01 Date Sampled . .. : 07/24 / 0113 : 42 

"Moisture ... .• : 21 

PARAMETER RESULT RL UNITS METHOD 
pH (solid) 5.1 }To Units SW846 9045C 

Di l u t ion Pac t or: 1 

Bromi de NO 5 . 0 mg/ kg MCAWW 300 . 0A 
Di lution Pactor: 1 

Chloride 34 . 5 10.0 w;J/k8 MCAIIW JOO.OA 
Di lut ion Fac tor: 1 

Fluoride NO 10 . 0 mg/kg MCAWW 300. OA 
Di lut i on Fac tor : 1 

Nitrate ND 5 . 0 mg/ kg MCAWW 300.0A 
Di l ut i on Pactor, 1 

Matrix . ... ..... : SO 

PREPARATION- PREP 
ANALYSIS DATE BATCH # 
08/16/01 1:.1::18560 

08/08 / 01 1221192 

08/0a/Ol l221H3 

oe/Oa /O l 1221194 

oa/oa / 01 1221195 

Percent Solids 79.3 10.0 " MCAWIi 160.3 MOD 07/30- 07/31/01 1211397 
Di lution Pac tor : 1 

SUlfate 42 . 5 10.0 mg/k8 MCAWW 300.0A 08/08/01 12:.11196 
Di lution P~ctor : 1 

To tal pho spho rus NO 10 mg / kg MCAWW 365 .2 08/02 / 01 1 213168 
Dilution 'actor : 1 

STL Nor t h Canton 10 
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URS 

Client Sample ID: B-1A DUP 20-22 

TOTAL Metals 

Lot-Sample # ___ : A1G270273-002 Matrix _______ : SO 
Date Sampled ___ : 07/24/01 13:42 Date Received __ : 07 /27/01 
~ MOisture. _ ___ : 18 

REPORTING PREPARATION - WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch # - - - : 1211123 
Barium NO 20_0 mg/kg SW846 6010B 07/30-07/31/01 EG38A1A5 

Dilution Factor : 1 

Beryllium NO 0.50 mg/kg SW846 6010B 07/30-07/31/01 EG38A1A6 
Dilution Factor: 

Boron NO 20.0 mg/kg SW846 6010B 07/30-07/31/01 EG38A1A7 
OJ lution Factor: 

Calcium NO 500 mg/kg SW846 6010B 07/30-07/31/01 EG38A1A8 
Di lution Factor: 1 

Copper NO 2.5 mg/kg SW846 6010B 07/30-07/31/01 EG38A1AA 
Dilution Factor: 1 

Potassium NO 500 mg/kg SW846 6010B 07/30-07/31/01 EG38A1AD 
Oilution Factor: 

Magnesium NO 500 mg/kg SW846 6010B 07/30-07/31/01 EG3 8A1AE 
oi lution Factor: 

Sodium NO 500 mg/kg SW846 6010B 07/30 -07/31/01 EG38A1AF 
Dilution Factor: 

Nickel NO 4.0 mg/kg SW846 6010B 07/30-07/31/01 EG38A1AG 
Dilution Factor : 

Zinc 4_8 2.0 mg/kg SW846 6010B 07/30 - 07/31/01 RG3RA1AH 
Dilution Factor: 1 

Mercury NO 0.10 mg/kg SW846 7471A 07/30/01 EG38A1AK 
Dilution Factor: 

Silver NO 0.50 mg /kg SW846 6010B 07/30-07/31/01 EG38A1AU 
oi lution Factor: 

Cadmium NO 0.20 mg/kg SW846 6010B 07/30-07/31/01 EG38A1AW 
Dilution Factor: 

Selenium NO O. so mg/kg SW846 6010B 07/30-07/31/01 EG3 8A1A1 
Oi lution Factor: 1 

(Continued on next page) 
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URS 

Client Sample ID: B - 1A DUP 20 - 22 

TOTAL Metals 

Lot - Sample # ... : A1G270273·002 :Ma.trix ______ . __ : SO 

REPORTING PREPARATION· WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Thallium NO 1.0 mg/kg SW846 6010B 07/30·07/31/01 EG38A1A2 

Oi lution Factor: 

Vanadium NO 5.0 mg/kg SW846 6010B 0 7 /30 · 07/31/0 1 EG38A1A3 
Oi luti on Factor: 

Prep Batch # ... : 1226379 
Aluminum 403 20.0 mg/kg SW846 6010B 08/15/01 EG38A2A4 

Di lut ion Factor: 

Arsenic 1.9 1.0 mg/kg SW846 6010B 08/15/01 EG38A2AV 
Dilut i on Factor : 

Chrcmium 1.5 0 . 50 mg/kg SW846 6010B 08/15/01 EG38A2AX 
Dilution Factor : 

Iron 1970 10.0 mg/kg SW846 6010B 08/15 /01 EG38A2AC 
Dilution Fac t or : 

Manganese 14.9 1.5 mg/kg SW846 6010B 08/15/01 EG38A2AJ 
Di luti on Fac tor: 

Lead 0.71 0.30 mg/kg SW846 6010B 08/15/01 EG38A2A0 
Di l uti on Fac tor: 

Zinc 3.2 2.0 mg/kg SW846 6010B 08/15/01 EG38A2AH 
Dilution Factor: 
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ORB 

Client Sample ID: B-1A DUP 20-22 

General Cbestistry 

Lot-Sample I ... : A1G2 7 0273-002 Work order t .. . : EG3SA 
Date Received .. : 07/27/01 Date sampled ... : 07/24/01 13:42 

t Moisture ....• : lS 

PARAMETER RESULT RL UNITS METHOD 

pH (solid) 5 .1 No Units SW846 9045C 
Dilution Pa.ctor : 1 

Bromide NO 5.0 mg/kg MCAWW 300.0A 
Dilution Pactorl 1 

Chloride 10.6 10.0 mg/kg ~ 300.0A 
Dilution F&ctor : 1 

Fluoride NO 10.0 mg/kg MCAWW 300.0A 
Dilution Factor : 1 

Nitrate NO 5.0 mg/kg MCAWW 300.DA 
Dilution Factor! 1 

Matrix .. ....... : SO 

PREPARATION- PREP 
ANALYSIS DATE BATCH # 

08/16/01 l:12S560 

OS/OS/Ol 1221192 

OS/OS/Ol 1221193 

OS/OS/Ol 1221194 

OS/OS/Ol 1221195 

Percent Solids S1.7 10.0 t MCAWW 160.3 MOD 07/30-07/31/01 1211397 
Dilution Pactor: 1 

SUlfate 43.0 10.0 mg/kg MCAWii 300.0A OB/OS/01 1221196 
Dilu~ion Factor : 1 

Total phosphorus NO 10 mg/kg MCAWW 365.2 OS/02/01 121316S 
Dilution Factor: 1 

STL North Canton 13 
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DRS 

Client Sample ID: B-3 20-22 

TOTAL Metals 

Lot-Sampl e # ... : A1G270273·003 Matrix _______ : SO 

Date Sampled . . . : 07/25/01 09:50 Date Received . . : 07/27/01 
~ Moisture. ____ : 21 

REPORTING PREPARATION· WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch # ... : 1211123 
Aluminum 42B 20.0 my/kg SWB46 6 01 0B 0 7/3 0 - 07 /31/01 RG3BR1A4 

Dllution Factor: 1 

Barium ND 20 .0 rng/kg SW846 6010B 07/30·07/31/01 EG38E1A5 
Dilution Factor: 

Beryllium ND 0.50 rng/kg SW846 6010B 07/30·07/31/01 EG38E1A6 
Dilution Factor: 

Boron ND 20.0 rng/kg SW846 6010B 07/30·07/31/01 EG38E1A7 
OJ lution Factor: 1 

Calcium ND 500 rng/kg SW846 6010B 07 /30·07/31/0 1 EG38E1A8 
Oi Lution Factor: 

Copper ND 2.5 rng/kg SW846 6010B 07/30·07/31/01 EG3 BE1AA 
Dilution Factor; 

Iron 1250 1 0 . 0 mg/ kg SWB46 6010B 07/30 - 07 / 31 / 01 RG38RlAC 
Dilution Factor : 

Potassium ND 500 rng /kg SW846 6010B 07/30·07/31/01 EG38E1AD 
Dilution Factor : 1 

Magnesium ND 500 rng/kg SW846 6010B 07/30 · 07/31/01 EG38E1AE 
Dilution Factor: 1 

Manganese 11.2 1.5 mg/kg SWB46 6010B 07/30-07 / 31/01 RG3BElAJ 
oi lution Factor: 

Sodium ND 500 rng/kg SW846 6010B 07/30·07/31/01 EG38E1AF 
Diluti on Factor: 

Nickel ND 4.0 mg/kg SW846 6010B 07/30·07/31/01 EG38E1AG 
Dilution Factor: 

Zinc 16.6 2. 0 mg/ kg SW846 6010B 07 / 3 0 -07/31/01 RG38RlAH 
DiLution Fac tor: 1 

Mercury ND 0.10 rng/kg SW84 6 7471A 07/30/01 EG38E1AK 
Di l ution Factor : 

(Continued on next page) 
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DRS 

Clien~ Sample ID: B-3 20 - 22 

TUl'AL _~als 

Lo~-Sample # ... : A1G270273-003 Mat.rix .. _ . __ . . _: SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ~~~ ___________ ANALYS I S DATE ORDER ~ 
Silver ND 0.50 mg/kg SW846 6010B 07/30-07/31/01 EG38E1AU 

DiLution Factor: 

Arsenic 0_99 B 1. 0 mg/ kg SW846 601 0B 07/30- 07 / 31/01 RG38R~V 
oi Lution Factor: 

Cadmium ND 0.20 mg /kg SW846 6010B 07 / 30-07 /3 1 /01 EG38E1AW 
Dilution Factor: 

Chrcmium 1.6 0_ 5 0 mg/kg SW846 6010B 07 / 30-07/31/ 01 RG38RlAX 
0; lut ian Factor: 

Lead 0_59 0_30 mg/ kg SW846 GOl OB 07/30- 07 / 31/01 RG38R~0 
oi lution Factor: 

Selenium ND 0 . 50 mg/kg SW846 6010B 07/30-07/31/01 EG38E1Al 
oi Lution Factor: 

Thallium ND 1.0 mg/kg SW846 6010B 07/30-07/31/01 EG38E1A2 
Dilution Factor: 

Vanadium ND 5.0 mg/kg SW84 6 6010B 07/30-07/31/01 EG38E1A3 
o i lution Factor: 

NOTE (S ) : 
B &!tunoted resu lt . Result is lest lhll1\ RL 
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Client Sample ID, B-3 ~O-22 

General Chemistry 

Lot-Sample # ... , AIG270273-003 Work Order t ... , EG38E 
Date Received •. , 07/27/01 Date Sampled ... , 07/25/01 09:50 

t Moisture ....• , 21 

PARAMETER RESULT RL UNITS METHOD 

pH (solid) 6.9 No Units SW846 9045C 
Dilution Pactor: 1 

Bromide NO 5 .0 mg/kg MCAWW 300. OA 
Oilution Factor: 1 

Chloride 21.1 10.0 DIg/kg MCAlIIW 300.0A 
Dilution Pactor: 1 

Fluoride NO 10.0 mg/kg MCAWW 300. OA 
Dilution Factor: 1 

Nitrate NO 5.0 mg/kg MCAWW 300.0A 
Dilution Factor: 1 

Matrix .•....... , SO 

PREPARATION- PREP 
ANALYSIS DATE BATCH # 

08/16/01 1228560 

OB/OB/Ol 1221192 

08/08/01 1221193 

OB/08/01 1221194 

OB/08/01 1221195 

Percent Solids 7B.6 10.0 \ MCAWW 160.3 MOD 07/30-07/31/01 1211397 
Dilution Factorl 1 

Sulfate 40.4 10.0 DIg/kg I'lCAliW 300.0A 08/08/01 1221196 
Dilution Pactor: 1 

Total phDsphorus 21 10 DIg/kg I'lCAliW 365.2 08/02/01 1213168 
Dilution Factor: 1 

STL North Canton 16 
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DRS 

Client Sample ID: B- 2 23 - 25 

TOTAL Metals 

Lot-Sample # ... : AI G270273·004 Hatrix ~ ______ : SO 

Da t e Sampled ... : 07/25/01 16:36 Date Received . . : 07/27/01 
~ MOisture ... . . : 18 

REPORTING PREPARATION· WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch # . .. : 1211123 
.A1mninum 287 20.0 mg/kg SW846 6010B 07/30-07/31/01 BG38H1A4 

Dilution Factor : 1 

Barium ND 20. 0 mg/kg SW846 6010B 07/30 · 07/31/01 EG3 8HIAS 
Dilut ion Factor: 

Beryllium ND 0.50 rng/kg SW846 6010B 07/30·07/31/01 EG38H1A6 
oi lutian Factor: 

Boron ND 20.0 rng/kg SW846 6010B 07/30·07/31/01 EG38H1A7 
Dilut ion Factor : 1 

Calcium ND 500 rng/kg SW84 6 6010B 07/30 · 07/31/01 EG38H1AS 
Dilution Factor: 

Copper ND 2.5 rng/kg SW846 60 1 0B 07 / 30·07/31/01 EG38H1AA 
Oi Lut ian factor: 

Iron 1360 10 . 0 mg/kg SW846 6010B 07/30 - 07/31/01 BG38HlAC 
Dilution Factor: 

Pot assium ND 500 rng/kg SW846 6010B 07/30·07/31/01 EG38H1AD 
DiLution Factor: 1 

Magnesium ND 500 rng/kg SW846 6010B 07/30·07/31/01 EG38H1AE 
OJ l ution Fac t or: 

Manganese 11.3 1.5 mg/kg SW846 6010B 07/30 -07/31/01 BG38HlAJ 
Dilution Factor : 

Sodium ND 500 rng/kg SWS46 6010B 07/30-07/31/01 EG38H1AF 
Dilution Factor: 

Nickel ND 4.0 rng/kg SW846 6010B 07/30·07/31/01 EG38HIAG 
Oi lution Factor ; 

Zinc 6.8 2.0 mg/kg SW846 601 0B 07/30-07/31/01 BG38HlAH 
Dilution factor: 

Mercury ND 0.10 rng/kg SW846 7471A 07/30/01 EG38H1AK 
Dilut ion Factor : 1 

(Continued on nex t page) 
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DRS 

C~ient Samp~e ID: B-2 23-25 

TOTAL Metals 

Lot-Samp~e # __ _ : A1G270273-004 Matrix. _ . ______ : SO 

REPORTING PREPARAT ION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ~~~ ___________ ANALYSIS DATE ORDER # 
Silver ND 0.50 mg/kg SW846 6010B 07/30 - 07/31/01 EG38H1AU 

Dilution Factor: 

Arsenic 0_86 B 1.0 mg/kg SW846 6010B 07/30-07/31/01 EG38HIAV 
DiLution Factor: 

Cadmium ND 0.20 mg/kg SW846 6010B 07/30-07/31/01 EG38H1AW 
OJ Lution Factor: 

Chranium 1.5 0_50 mg/kg SW846 6010B 07/30-07/31/01 EG38HIAX 
Dilution Factor: 

Lead 0.48 0_30 mg/kg SW846 6010B 07/30 - 07/31/01 EG38HIAO 
Oi Lutian Factor: 

Selenium ND 0.50 mg/kg SW846 6010B 07/30-07/31/01 EG38H1A1 
Dilution Factor: 

Thallium ND 1 . 0 mg/kg SW846 6010B 07/30-07/31/01 EG38H1A2 
OJ Lut ion Factor: 

Vanadium ND 5.0 mg/kg SW846 6010B 07/30-07/31/01 EG38H1A3 
Dilution Factor: 

NOTE (S) : 
B Estimnt<:d result. Result is less than RL 
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URS 

Client Sample 10; B-2 23-25 

General Chemistry 

Lot-Sample ••.. ; AIG270273-004 
Date Sampled ... ; 07/25/01 16:36 
'Moisture ...•. ; 18 

Work order # ... ; EG38H 
Date Received .. ; 07/27/01 

PARAMETER RESULT RL UNITS METHOD 

pH (solid) 4.5 No units SWS46 9045C 
Dilution Factor; 1 

Bromide ND 5.0 mg/kg MCAWW 300. OA 
Dilution Factor; 1 

Chloride 27.3 10.0 "'9/kg MCAJiW 300.0A 
Dilution Factor: 1 

Fluoride ND 10.0 mg/kg MCAWW 300. OA 
Dilution Pactor: 1 

Nitrate ND 5.0 mg/kg MCAWW 300.0A 
Dilution Factor: 1 

Matrix ....••••. ; so 

PREPARATION- PREP 
ANALYSIS DATE BATCH # 

08/16/01 1228560 

OB/08/n 1221192 

08/08/01 1221193 

08/0e/Ol 1221194 

08/0B/Ol l221195 

Percent Solids 81.8 10.0 't MCAWW 160.3 MOD 07/30-07/31/01 1211397 
Dilution Factor: 1 

SUlfate 43.4 10.0 "'9/kg MCAJiW 300. OA 08/0S/01 1221196 
Dilution Factor: 1 

Total phosphorus NO 10 mg/kg MCAWW 365.2 08/02/0l l213168 
Di lut i on Factorl 1 

STL North Canton 19 
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DRS 

Client Sample ID, B- IB 0.5 - 2.5 

TOTAL Metals 

Lot - Sample # ... , A1G270273-005 Matrix _______ : SO 

Date Sampled . . . : 07/25/01 15:30 Date Received .. : 07/27/01 
% MOisture. __ __ : 20 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch # ... : 1211123 
Aluminum 6860 20.0 mg/kg SW846 6010B 07/30 - 07/31/01 EG38LlA4 

Oi lution Factor: 

Barium 41. 7 20.0 mg/kg SW846 6010B 07/30-07/31/01 EG38LlAS 
011ution Factor: 

Beryllium 0.54 0.50 mg/kg SW846 6010B 07/30 - 07/31/01 BG38LlA6 
OJ lut ion Factor: 

Boron NO 20.0 mg/kg SW846 60108 07/30 - 07/31/01 EG38LIA7 
Di l ution Factor; 

calcium 1230 500 mg/kg SW846 6010B 07/30-07/31/01 BG38LlA8 
Di lution Fac tor : 

Copper NO 2.5 mg / kg SW84 6 60108 07/30- 07 / 31 / 01 EG38L1AA 
0; lution Factor: 

Iron 2800 10.0 mg/kg SII846 6010B 07/30-07/31/01 EG38LlAC 
0; Lution Fac t or: 

Po tassium NOL 500 mg/kg SW846 60108 07/30 -07/31 /01 EG38L1AD 
oi lution Fact or: 

Magnesium NO 500 mg/kg SW846 6010B 07/30-07/31/01 EG38LlAE 
oi lution Factor: 

Manganese 27 . 1 1.5 mg/kg SII846 6010B 07/30-08/02/01 EG38LlAJ 
Dilution Factor: 

Sodium NO 500 mg/ kg SW846 60 108 07 / 30 - 07 / 31 / 01 EG38L1AF 
0; lution Factor : 

Nickel NO 4.0 mg/kg SW846 6010B 07 / 30 - 07 / 31 / 01 EG38L1AG 
oi lution Factor: 

Zinc 3.9 L 2.0 mg/kg SII846 6010B 07/30-07/31/01 BG38LlAH 
Oi lut ion Factor: 

Me rcury NO 0.10 mg/kg SW84 6 7471A 07/30/01 EG38L1AK 
Di l ution Fact or: 

(Continued on next page) 
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DRS 

Client Sample ID: B-1B 0.5 - 2.5 

TOTAL Metals 

Lot-Sample # ... : A1G270273 ·0 0S Matrix. ________ : so 

REPORTING PREPARATION· WORK 
PARAMETER RESULT LIMIT UNITS METHOD ~~~~ _________ ANALYSIS DATE ORDER # 
Silver ND 0.50 mg/kg SW846 6010B 07/30'07/31/01 EG38L1AU 

Dilution Factor: 

Arsenic 1.7 1.0 mg/kg SW846 6010B 07/30-07/31/01 EG38LlAV 
Dilution Factor: 

Cadrniwn ND 0.20 mg/kg SW846 6010B 07/30 · 07/31/01 EG38L1AW 
Dilution Factor: 

Chrcmium 7.9 0.50 mg/kg SW846 6010B 07/30-07/31/01 EG38LlAX 
oi lutian Factor: 

Lead 5.1 0.30 mg/kg SW846 6010B 07/30 -07/31/01 EG38LlAO 
Dilution Factor: 

Selenium 0.64 0.50 mg/kg SW846 6010B 07/30-07/31/01 EG38LlAl 
Dilution Factor: 

Thallium ND 1.0 mg/kg SW846 6010B 07/30·0 7/31/01 EG38L1A2 
Dilution Factor: 

Vanadium 8.5 5.0 mg/kg SW846 6010B 07/30-07/31/01 EG38L1A3 
Dilut i on Factor: 

NarE (S) : 
L Serial dilution of a digcstnte in the analytical batch indicntes that physical and chemicnl interferences are present. 
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URS 

Client Sample ID: B-lB 0.5-2.5 

General Chemistry 

Lot-Sample , ... , A1G270273-005 Work Order t ... , EG38L 
Date Received .. , 07/27/01 Date Sampled . . . , 07/25/01 15,30 

t Moisture ..... , 20 

PARAMETER RESULT RL UNITS METHOD 

pH (solid) 6.6 No Units SW846 9045C 
Dilution Pactor: 1 

Bromide ND 5.0 mg/kg MCAWW 300. OA 
Dilu~ion Factorl 1 

Chloride 17.7 10.0 mg/kg MCAWW 300.0A 
Dilution Factor: 1 

Fluoride ND 10.0 mg/kg MCAWW 300. OA 
Dilution Factor: 1 

Nitrate NO 5.0 mg/kg MCAWW 300 . OA 
Di lution Pa ctor: 1 

Matrix ••....... , SO 

PREPARATION- PREP 
ANALYSIS DATE BATCH # 

OS/16/01 1228560 

08/08/01 1221192 

08/0S/01 12:.21193 

08/08/01 1221194 

08/08/01 1221195 

Percent Solids 79.5 10.0 " MCAWW 160.3 MOD 07/30-07/31/01 1211397 
Dil~ti on Pactor : 1 

SUlfate 21. 7 10.0 mg/kg MCAWW 300.0A 08/0S/01 1221196 
Dilution Factor : 1 

Total phosphorus 120 50 mg/kg MCAWW 365.2 OS/0:.2/01 121316S 
Dilution Factor: S 

STL North Canton 22 
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